
JUNG COUNTY INTERNATIONAL AIRPORT

STORM DRAINAGE STUDY

JULY 1995

PREPARED BY SAJAN INC

CONTACT DAVID S BELL

ADDRESSADDRES 2150 N 107TH STREET SUITE 520
SEATTLE WA 98133

KCSIIP4 35283



INDEX

STORMWATER REGULATIONSREGULATION SUMMARY

ANALYSISANALYSI PHASE

21 COMPUTER MODELING ANALYSISANALYSI

EXISTING 25 YEAR CONVEYANCE

EXIXTING 100 YEAR BACKWATER

22 OPERATION MAINTENANCE EVALUATION

RECOMMENDATION PHASE

31 IMPROVEMENTSIMPROVEMENT

32 IMPLEMENTATION PLAN

SCHEMATIC DESIGN PHASE

41 CONVEYANCE SYSTEM SCHEMATIC DESIGN

42 PUMP STATION SCHEMATIC DESIGN

43 OILLWATER SEPARATOR SCHEMATIC DESIGN

KCSIIP4 35284



TTI

QO HO OZRQ

O
TI

COTI



1 STORMWATER REGULATIONSREGULATION SUMMARY

SUMMARY

THISTHI TASK DEVELOPSDEVELOP STORMWATER REGULATIONSREGULATION SUMMARY WHICH SUMMARIZESSUMMARIZE THE LOCAL STATE

AND FEDERAL LAWSLAW AND REGULATIONSREGULATION WHICH PERTAIN TO STORM DRAINAGE WATER QUALITY AND 100

YEAR FLOOD PLAIN CRITERIA TO BE USED FOR THE HYDROLOGIC AND HYDRAULIC EVALUATION OF THE AIR

PORTSPORT EXISTING STORM DRAINAGE SYSTEM THE PRIMARY DOCUMENTSDOCUMENT FOR THISTHI SUMMARY CONSIST OF

THE NATIONAL POLLUTION DISCHARGE ELIMINATION SYSTEM AND STATE WASTE DISCHARGE BASELINE

GENERAL PERMIT FOR STORMWATER DISCHARGESDISCHARGE ASSOCIATED WITH INDUSTRIAL ACTIVITIESACTIVITIE

NPDESBGP THE WASHINGTON STATE DEPARTMENT OF ECOLOGYSECOLOGY STORMWATER MANAGEMENT

MANUAL FOR THE PUGET SOUND BASIN D0ESMIV1PSB AND THE KING COUNTY SURFACE WATER

DESIGN MANUAL KCSWDM WILL BE THE PRIMARY DOCUMENTSDOCUMENT FOR THISTHI SUMMARY

NPDESBGP

THE UNITED STATESSTATE ENVIRONMENTAL PROTECTION AGENCY USEPA HAS DESIGNATED THE WASH

INGTON STATE DEPARTMENT OF ECOLOGY ECOLOGY AS THE AGENCY TO IMPLEMENT THE USEPA

REQUIREMENTSREQUIREMENT FOR INDUSTRIAL STORM WATER PERMITSPERMIT IN WASHINGTON STATE THE ECOLOGY STORM

WATER POLLUTION CONTROL PROGRAM IS BASED IN PART ON THE FEDERAL REGULATIONSREGULATION OF TITLE 40 OF

THE CODE OF FEDERAL REGULATIONSREGULATION PARTSPART 122 123 AND 124 AND THE IMPLEMENTATION OF

SECTION 402P OF THE FEDERAL CLEAN WATER ACT THE GOAL OF THESE FEDERAL REGULATIONSREGULATION ARE

TO ELIMINATE SURFACE WATER QUALITY STANDARDSSTANDARD VIOLATIONSVIOLATION CAUSED BY STORM WATER AND TO

REDUCE OR ELIMINATE THE POLLUTION OF STORM WATER FROM MUNICIPAL AND INDUSTRIAL POINT

SOURCESSOURCE BY REQUIRING THE IMPLEMENTATION OF TECHNOLOGY BASED STORM WATER POLLUTION

CONTROL PLANSPLAN SWPPP

UNDER THE AUTHORITY OF CHAPTER 9048 OF THE REVISED CODE OF WASHINGTON RCW ECOLGY

HAS EXPANDED THE SCOPE OF ITS STORM WATER PROGRAM TO EXCEED THE FEDERAL GOVERNMENTSGOVERNMENT

GOALS ECOLOGYSECOLOGY PROGRAM REQUIRESREQUIRE EVENTUAL COMPLIANCE WITH GROUND WATER AND SEDIMENT

MANAGEMENT STANDARDSSTANDARD FOR THOSE FACILITIESFACILITIE THAT ARE REQUIRED TO OBTAIN AN NPDESNPDE PERMIT FOR

STORM WATER DISCHARGE THISTHI PERMIT IS REFERRED TO AS THE BASELINE GENERAL PERMIT BGP

THE CONTENTSCONTENT OF THE SWPPP IN GENERAL COMPLY WITH THE BEST MANAGEMENT PRACTICESPRACTICE

BMPSBMP AS SET FORT BY ECOLOGYSECOLOGY STORM WATER MANAGEMENT MANUAL FOR THE PUGET SOUND

BASIN ENCLOSED IN APPENDIX ARE THE PERMIT AND FACT SHEET FOR THE NPDESBGP
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DOESMMPSB

THE WASHINGTON STATE DEPARTMENT OF ECOLOGYSECOLOGY STORMWATER MANAGEMENT MANUAL FOR THE

PUGET SOUND BASIN REGULATESREGULATE STORMWATER RUNOFF WITH THE USE OF 11 MINIMURI REQUIREMENTSREQUIREMENT

WHEN MORE THAN 5000 SQUARE FEET OR ACRE OF LAND DISTURBING ACTIVITIESACTIVITIE IS PROPOSED ON

PARCEL OF LAND SUMMARY OF THESE MIMIMUM REQUIREMEMTSREQUIREMEMT ARE AS FOLLOWSFOLLOW

EROSION AND SEDIMENT CONTROL

AN EROSION AND SEDIMENT CONTROL PLAN SHALL BE PREPARED WHICH DEVELOPESDEVELOPE

PLAN WHICH PREVENTSPREVENT SEDIMENT LADEN WATERSWATER FROM LEAVING THE SITE

PRESERVATION OF NATURAL DRAINAGE SYSTEMSSYSTEM

STORMWATER SHALL DISCHARGE AT THE NATURAL LOCATION TO THE MAXIMUM EXTENT

PRACTICAL

SOURCE CONTROL OF POLLUTION

SOURCE CONTROL BMPSBMP SHALL BE PROVIDED WHICH PREVENT STORMWATER FROM

COMING IN CONTACT WITH POLLUTANTSPOLLUTANT SHALL BE APPLIED TO THE MAXIMUM EXTENT

PRACTICAL

RUNOFF TREATMENT BMPSBMP
RUNOFF TREATMENT BMPSBMP SHALL BE PROVIDED WHICH REDUCE POLLUTANT LOADSLOAD AND

CONCENTRATIONSCONCENTRATION IN STORMWATER RUNOFF USING PHYSICAL BIOLOGICAL AND CHEMICAL

REMOVAL MECHANISMS RUNOFFTREATMENT IS INTENDED TO TREAT UP TO 91 OF THE

ANNUAL STORMWATER RUNOFF VOLUME COALESCING PLATE OILWATER SEPARATORSSEPARATOR

PROVIDE AN EFFECTIVE MEANSMEAN OF WATER QUALITY TREATMENT AND ARE ALSO

RECOMMENDATION OF KING COUNTY SPECIAL REQUIREMENT 6 THESE MEASURESMEASURE

WOULD BE REQUIRED IF THE AIRPORT DECIDED TO REDEVELOP PORTION OF THEIR

PROPERTY

STREAMBANK EROSION CONTROL

THISTHI REDUCESREDUCE STREAMBANK EROSION DOWNSTREAM OF THE SITE THISTHI IS NOT

APPLICIABLE TO THE AIRPORT BECAUSE DISCHARGE IS DIRECTLY TO THE DUWAMISH

WATERWAY WHICH IS CLASSIFIED AS MAJOR RIVER AND DOESDOE NOT REQUIRE

DETENTION THE PROPOSED RUNOFF RATE DOESDOE NOT NEED TO MATCH THAT OF THE

PREDEVELOPED FLOW RATE

WETLANDSWETLAND

ADDITIONAL RUNOFF TREATMENT BMPSBMP MUST BE PROVIDED IF SITE STORMWATER

DISCHARGESDISCHARGE TO WETLAND THERE ARE NO WETLANDSWETLAND WITHIN THE AIRPORT PROPERTY
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WATER OUALITY SENSITIVE AREASAREA

ADDITIONAL WATER QUALITY TREATMENT BMPSBMP MAY BE REQUIRED IF DETERMINED BY

LOCAL GOVERNMENT IF THE SITE DISCHARGESDISCHARGE TO SENSITIVE AREA AS DETERMINED BY

SEPA OR DRAINAGE BASIN PLAN THE MOST RECENT DRAINAGE STUDY OF THE

DUWAMISH WATERWAY WAS PREPARED THE SURFACE WATER MANAGEMENT DIVISION

OF KING COUNTY IN JUNE 1987 IT MAKESMAKE NO STATEMENT IN REGARDSREGARD TO THE KING

COUNTY AIRPORT

OFFSITE ANALYSISANALYSI AND MITIGATIONSMITIGATION

14 MILE DOWNSTREAM ANALYSISANALYSI OF OFFSITE WATER QUALITY SHALL BE PERFORMED

BASIN PLANNING

IF AN ADOPTED OR IMPLEMENTED BASIN PLAN HAS BEEN APPROVED BY LOCAL JURISDICT

IONSION AND HAS REQUIREMENTSREQUIREMENT WHICH EXCEED THESE MINIMUM REQUIREMENTSREQUIREMENT THEN

THE BASIN PLAN SHALL BE ADHERED TO AN ADOPTED DRAINAGE BASIN PLAN FOR THE

DUWAMISH WATERWAY DOESDOE NOT CURRENTLY EXIST

10 OPERATION AND MAINTENANCE

AN OPERATION AND MAINTENANCE SCHEDULE SHALL BE PREPARED FOR ALL PROPOSED

STORMWATER CONTROL FACILITIES

11 FINANCIAL LIABILITY

PERFORMANCE BONDING OR OTHER APPROPRIATE FINANCIAL INSTRUMENTSINSTRUMENT SHALL BE

REQUIRED FOR ALL PROJECTSPROJECT TO ENSURE COMPLIANCE WITH THESE STANDARDS

KCSWDNI

THE KING COUNTY SURFACE WATER DESIGN MANUAL CONSISTSCONSIST OF CORE REQUIREMENTSREQUIREMENT AND 12

SPECIAL REQUIREMENTS

CORE REQUIREMENTSREQUIREMENT

DISCHARGE AT THE NATURAL LOCATION

THE DISCHARGE FROM PROPOSED PROJECT SITE MUST OCCUR AT THE NATURAL LOCATION

OFFSITE ANALYSISANALYSI

ALL PROPOSED PROJECTSPROJECT MUST IDENTIFY THE UPSTREAM TRIBUTARY DRAINAGE AREA AND

PERFORM DOWNSTREAM ANALYSIS LEVELSLEVEL OF ANALYSISANALYSI REQUIRED DEPEND ON THE

PROBLEMSPROBLEM IDENTIFIED OR PREDICTED AT MINIMUM LEVEL ANALYSISANALYSI MUST BE

SUBMITTED WITH THE INITIAL PERMIT APPLICATION
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RUNOFF CONTROL

PROPOSED PROJECTSPROJECT MUST PROVIDE RUNOFF CONTROLSCONTROL TO LIMIT THE DEVELOPED

CONDITIONSCONDITION PEAK RATESRATE OF RUNOFF TO THE PREDEVELOPMENT PEAK RATESRATE FOR SPECIFIC

DESIGN STORM EVENTSEVENT BASED ON THE PROPOSED PROJECT SITE EXISTING RUNOFF

CONDITIONSCONDITION AND INSTALL BIOFILTRATION MEASURES DETENTION IS NOT REQUIRED

BECAUSE OF DIRECT DISCHARGE TO THE DUWAMISH WATERWAY

CONVEYANCE SYSTEM

ALL CONVEYANCE SYSTEMSSYSTEM FOR PROPOSED PROJECTSPROJECT MUST BE ANALYZED DESIGNED AND

CONSTRUCTED FOR EXISTING TRIBUTARY OFFSITE RUNOFF AND DEVELOPED ONSITE RUNOFF

FROM THE PROPOSED PROJECT THISTHI CORE REQUIREMENT IS THE MAIN FOCUSFOCU OF THISTHI

STUDY AS STATED IN THE KCSWDM THE PIPE SYSTEM SHALL BE
DESIGNED TO

CONTAIN THE 25 YEAR DESIGN STORM AND PROVIDE MINIMUM OF 05 FEET OF

FREEBOARD BETWEEN THE HYDRAULIC GRADE LINE AND THE TOP OF THE STRUCTURE CATCH

BASIN OR MANHOLE THE 100
YEAR

BACKWATER
ANALYSISANALYSI SHALL BE DETERMINED AND

SHOW THAT IT DOESDOE NOT OVERTOP THE CROWN OF ROADWAY OR FLOOD ANY PORTION OF

BUILDING

EROSIONLSEDIMENTATIO CONTROL PLAN

ALL ENGINEERING PLANSPLAN FOR PROPOSED PROJECTSPROJECT THAT PROPOSE TO CONSTRUCT NEW OR

MODIFY EXISTING DRAINAGE FACILITIESFACILITIE MUST INCLUDE PLAN TO INSTALL MEASURESMEASURE TO

CONTROL EROSION AND SEDIMENTATION DURING CONSTRUCTION AND TO PERMANENTLY

STABILIZE SOIL EXPOSED DURING CONSTRUCTION

MAINTENANCE AND OPERATION

MAINTENANCE OF ALL DRAINAGE FACILITIESFACILITIE CONSTRUCTED OR MODIFIED BY PROPOSED

PROJECT IS THE RESPONSIBILITY OF THE
PROPERTY OWNER

BONDSBOND AND LIABILITY

ALL DRAINAGE FACILITIESFACILITIE FOR PROPOSED PROJECTSPROJECT MUST BE CONSTRUCTED IN CONFORMANCE

WITH THE BOND AND LIABILITY REQUIREMENTSREQUIREMENT OF KING COUNTY CODE 904 100

SPECIAL REQUIREMENTSREQUIREMENT

CRITICAL DRAINAGE AREASAREA

KING COUNTY CODE 904060 PROVIDESPROVIDE THE AUTHORITY TO ESTABLISH CRITICAL

DRAINAGE AREASAREA WITHIN WHICH ANY PROPOSED PROJECT MUST COMPLY WITH THE

SPECIAL REQUIREMENTS THE AIRPORT IS NOT WITHIN CRITICAL DRAINAGE BASIN
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COMPLIANCE WITH AN EXISTING MASTER DRAINAGE PLAN

MASTER DRAINAGE PLANSPLAN MDPSMDP ARE COMPREHENSIVE DRAINAGE SYSTEM PLANSPLAN
WHICH ARE PREPARED FOR MASTER PLANNED DEVELOPMENTSDEVELOPMENT MPDSMPD OR OTHER LARGE

PROPOSED PROJECTSPROJECT AS DESCRIBED BELOW IN SPECIAL REQUIREMENT 3 THESE PLANSPLAN

REQUIRE MORE COMPREHENSIVE HYDROLOGIC GEOLOGIC AND ENVIRONMENTAL ANALYSISANALYSI

THAN DRAINAGE PLAN NORMALLY REQUIRED FOR SMALLER PROJECT THE AIRPORT IS NOT

WITHIN MASTER DRAINAGE PLAN

CONDITIONSCONDITION REQUIRING MASTER DRAINAGE PLAN

IS MASTER PLANNED DEVELOPMENT MPD AS DESCRIBED IN AN ADOPTED

COMMUNITY PLAN OR IS SUBDIVISION OF PLANNED UNIT DEVELOPMENT PUD THAT

WILL EVENTUALLY HAVE MORE THAN 100 SINGLEFAMILY RESIDENTIAL LOTSLOT AND

ENCOMPASSESENCOMPASSE CONTIGUOUSCONTIGUOU DRAINAGE SUBBASIN OF MORE THAN 200 ACRESACRE OR IS

COMMERCIAL DEVELOPMENT OR PLANNED UNIT DEVELOPMENT THAT WILL EVENTUALLY

CONSTRUCT MORE THAN 50 ACRESACRE OF IMPERVIOUSIMPERVIOU SURFACE OR WILL CLEAR AN AREA OF

MORE THAN 500 ACRESACRE WITHIN CONTIGUOUSCONTIGUOU DRAINAGE SUBBASIN THISTHI DOESDOE NOT

APPLY TO THE AIRPORT

ADOPTED BASIN OR COMMUNITY PLANSPLAN

THE KING COUNTY COUNCIL ADOPTSADOPT BASIN AND COMMUNITY PLANSPLAN TO PROVIDE FOR

THE COMPREHENSIVE ASSESSMENT OF RESOURCESRESOURCE AND THE NEEDSNEED TO ACCOMMODATE

GROWTH WHILE CONTROLLING ADVERSE IMPACTSIMPACT TO THE ENVIRONMENT FOLLOWING

COLLECTION OF HYDROLOGIC PHYSIOGRAPHIC AND LAND USE DATA AND ANALYSISANALYSI BY

COMPUTER MODELING FINAL BASIN PLAN MAY RECOMMEND LAND USE REGIONAL

CAPITAL PROJECTSPROJECT AND SPECIAL DRAINAGE REQUIREMENTSREQUIREMENT FOR PROPOSED PROJECTSPROJECT

WITHIN THE AREA COVERED BY THE BASIN PLAN COMMUNITY PLANSPLAN MAY ALSO CONTAIN

SOME SPECIAL DRAINAGE REQUIREMENTSREQUIREMENT THROUGH PSUFFIX ZONING DESIGNATIONS

SPECIAL WATER QUALITY CONTROLSCONTROL

IF ANY THRESHOLD DISCHARGE AREA OF THE PROPOSED PROJECT CONTAINSCONTAIN MORE THAN

ACRE OF NEW IMPERVIOUSIMPERVIOU SURFACE THAT WILL BE SUBJECT TO VEHICULAR USE OR STORAGE

OF CHEMICALSCHEMICAL AND PROPOSESPROPOSE DIRECT DISCHARGE OF RUNOFF TO REGIONAL FACILITY

RECEIVING WATER LAKE WETLAND OR CLOSED DEPRESSION WITHOUT ONSITE PEAK RATE

RUNOFF CONTROL OR PROPOSESPROPOSE DISCHARGE OF RUNOFF THROUGH OVERLAND FLOW OR ON
SITE INFILTRATION INTO CLASSCLAS OR STREAM DUWAMISH RIVER IS CLASSCLAS OR

CLASSCLAS WETLAND WITHIN ONE MILE RADIUSRADIU DOWNSTREAM FROM THE PROJECT SITE

THEN THE THRESHOLD DISCHARGE AREA SHALL HAVE WETPOND MEETING THE STANDARDSSTANDARD

DESCRIBED BELOW EMPLOYED IN ADDITION TO PEAK RATE CONTROL REQUIREMENTSREQUIREMENT TO

TREAT PROJECTSPROJECT RUNOFF PRIOR TO DISCHARGE FROM THE SITE WETVAULT OR WATER

QUALITY SWALE MAY BE USED WHEN WETPOND IS NOT FEASIBLE BECAUSE OF PHYSICAL

SITE CONSTRAINTSCONSTRAINT OR IMPACTSIMPACT TO SENSITIVE AREAS
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COALESCING PLATE OILWATER SEPARATORSSEPARATOR

IF PROPOSED PROJECT WILL CONSTRUCT MORE THAN ACRESACRE OF IMPERVIOUSIMPERVIOU SURFACE IN

ANY THRESHOLD DISCHARGE AREA THAT WILL BE SUBJECT TO PETROLEUM STORAGE OR

TRANSFER OR HIGH VEHICULAR USE MORE THAN 2500 VEHICLE TRIPSTRIP PER DAY OR

HEAVY EQUIPMENT USE STORAGE OR MAINTENANCE THEN COALESCING PLATE OR

EQUIVALENT OILWATER SEPARATOR SHALL BE EMPLOYED IN THE THRESHOLD DISCHARGE

AREA TO TREAT THE PROJECTSPROJECT RUNOFF PRIOR TO TREATMENTBY WETPOND WETVAULT OR

WATER QUALITY SWALE ANDOR DISCHARGE FROM THE PROJECT SITE INCLUDING

INFILTRATION

CLOSED DEPRESSIONSDEPRESSION

CLOSED DEPRESSIONSDEPRESSION ARE LOWLYING AREASAREA WHICH HAVE NO OR SUCH LIMITED

SURFACE OUTLET THAT IN MOST STORM EVENTSEVENT THE AREA ACTSACT AS RETENTION BASIN

HOLDING WATER FOR INFILTRATION INTO THE GROUND OR EVAPORATION INTO THE AIR BY

THEIR NATURE MANY CLOSED DEPRESSIONSDEPRESSION MAY CONTAIN WETLANDSWETLAND WHICH WILL REQUIRE

PROJECTSPROJECT TO MEET THE REQUIREMENTSREQUIREMENT OF THE SENSITIVE AREASAREA ORDINANCE AND RULES

THEIR ARE NO CLOSED DEPRESSIONSDEPRESSION WITHIN THE AIRPORT PROPERTY

USE OF LAKES WETLANDSWETLAND OR CLOSED DEPRESSIONSDEPRESSION FOR RUNOFF CONTROL

NONE

DELINEATION OF THE 100 YEAR FLOODPLAIN

THE AIRPORT IS NOT WITHIN THE 100 YEAR FLOODPLAIN OF THE DUWAMISH RIVER

10 FLOOD PROTECTION FACILITIESFACILITIE FOR TYPE AND TYPE STREAMSSTREAM

NOT APPLICABLE

11 GEOTECHNICAL ANALYSISANALYSI AND REPORT

NOT APPLICABLE

12 SOILSSOIL ANALYSISANALYSI AND REPORT

NOT APPLICABLE
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2 ANALYSISANALYSI PHASE

SUMMARY

THE KING COUNTY INTERNATIONAL AIRPORTSAIRPORT DRAINAGE SYSTEM HAS BEEN ANALIZED FOR THE 25 AND

100
YEAR STORM EVENTS THE METHOD OF ANALYSISANALYSI USED WAS THE SANTA BARBARA URBAN HYDRO

GRAPH METHOD THISTHI METHOD IS BASED ON UNIT HYETOGRAPH WHICH IS THEN MULTIPLIED BY THE

PRECIPITATION VALUE FOR GIVEN STORM EVENT THE PRECIPITATION VALUESVALUE FOR THE MONTH

STORM EVENT IS 067 INCHESINCHE THE 25 YEAR STORM EVENT IS 340 INCHESINCHE AND THE 100 YEAR STORM

EVENT IS 405 INCHES THE COMPUTER MODEL USED FOR THE 25 AND 100 YEAR ANALYSISANALYSI IS THE

STORMWATER MANAGEMENT MODEL BY XP SOFTWARE THE COMPUTER PROGRAM USED FOR

DETERMINING MONTH WATER QUALITY FLOWSFLOW IS THE WATERWORKSWATERWORK PROGRAM BY ENGENIOUSENGENIOU

SYSTEMS

THE TOTAL AREA OF THE AIRPORT IS COMPRISED OF615 ACRES THERE IS APPROXIAMETLY 57 ACRESACRE

OF THISTHI AREA AT THE VERY SOUTH END OF THE AIRPORT WHICH WERE NOT INCLUDED IN THE STUDY

BECAUSE THEY HAVE SEPERATE DRAINAGE SYSTEMSSYSTEM WHICH ARE NOT PART OF THE ONE MAIN GRAVITY

SYSTEM AND THE TWO PUMP STATIONSSTATION TRIBUTARY AREAS THE STUDY AREA OF THE AIRPORTSAIRPORT ONE

GRAVITY AND TWO PUMP STATION DRAINAGE SYSTEMSSYSTEM CONSISTSCONSIST OF 558 ACRESACRE AND THE 26 ACRESACRE OF

OFF SITE AREASAREA ENTERING THE AIRPORTSAIRPORT PRIMARY DRAINAGE SYSTEMS THE EXISTING SYSTEM IS

COMPRISED OF OUTFALLSOUTFALL TO THE DUWAMISH RIVER PUMP STATIONSSTATION THE SOUTH PUMP STATION

HAS SIX PUMPSPUMP AND THE NORTH PUMP STATION HAS FOUR PUMPSPUMP OILWATER
SEPARATORSSEPARATOR AND

NETWORK OF315 MANHOLESMANHOLE OR CATCH BASINSBASIN AND 333 STORM DRAIN PIPES ONLY PIPESPIPE WHICH

HAVE 12 INCH DIAMETER AND LARGER ARE ANALIZED THE TOTAL LENGTH OF THE EXISTING DRAINAGE

SYSTEM IS APPROXIMATELY 15 MILES

THE MAIN PURPOSE OF THE STUDY IS TO DETEMINE THE CONVEYANCE CAPACITY FOR THE 25 YEAR

STORM EVENT AND THE BACKWATER ANALYSISANALYSI FOR THE 100 YEAR STORM EVENT THESE TWO STORM

EVENTSEVENT WERE SELECTED PER THE KCSWDM CORE REQUIREMENT CONVEYANCE SYSTEM IN

ADDITION THE ADAQUACY OF THE PUMP STATIONSSTATION AND THE EFFECTIVENESSEFFECTIVENES OF THE OILWATER SEPAR

ATION FACILITIESFACILITIE WILL ALSO BE ANALYZED THE GOAT OF IMPROVING STORMWATER QUALITY BEYOND

THAT OF OILWATER SEPARATORSSEPARATOR NEEDSNEED TO BE FTIRTHER STUDIED TO ACHIEVE THE LONG TERM NEEDSNEED OF

THE AIRPORT

21 COMPUTER MODELING ANALYSISANALYSI

EXISTING 25 YEAR CONVEYANCE

THE RESULTSRESULT OF THE 25
YEAR CONVEYANCE ANALYSISANALYSI SHOW THAT 29 EXISTING MAHOLESCATCH BASINSBASIN

OF THE TOTAL HAVE WATER SURFACE ELEVATIONSELEVATION WHICH EXCEED THEIR RIM ELEVATIONSELEVATION WHICH

MEANSMEAN THEY ARE FLOODED OR OVERTOPPING THISTHI MEANSMEAN THAT IN GENERAL SENSE THERE ARE SOME

EXISTING PIPESPIPE THAT ARE UNDERSIZED TO CARRY THE 25 YEAR FLOWS THE TWO PUMP STATIONSSTATION HAVE

THE CAPACITY TO PUMP THE 25 YEAR FLOWS THE SOUTH PUMP STATION CONSISTSCONSIST OF SIX 30

HORSEPOWER PUMPSPUMP WITH PUMPING RATE OF 6000 GPM OR 134 CFS THE 25 YEAR PEAK FLOW

FROM THE SOUTH PUMP STATION IS 528 CFS WHICH IS PUMPING AT 67 OF ITS TOTAL CAPACITY OF
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804 CFS THE NORTH PUMP STATION CONSISTSCONSIST OF THREE 30 HORSEPOWER PUMPSPUMP WITH PUMPING
RATE OF 6000 GPM OR 133 CFS AND ONE 50 HORSEPOWER PUMP WITH PUMPING RATE OF 9000

GPM OR 201 CFS THE 25
YEAR PEAK FLOW FROM THE NORTH PUMP STATION IS 483 CFS WHICH IS

PUMPING AT 80 OF ITS TOTAL CAPACITY OF 603 CFS THE RESULTSRESULT OF THISTHI MODEL CAN BE FOUND IN

APPENDIX OF THE APPENDICES THE TWO PUMP STATIONSSTATION HAVE THE CAPACITY TO MEET FTITURE

REDEVELOPMENT NEEDSNEED TO THE LIMIT OF THEIR EXCESSEXCES CAPACITIESCAPACITIE WHICH ARE 272 CFS FOR THE

SOUTH PUMP STATION AND 119 CFS FOR THE NORTH PUMP STATION

EXISTING 100 YEAR BACKWATER ANALYSISANALYSI

THE RESULTSRESULT OF THE 100 YEAR CONVEYANCE ANALYSISANALYSI SHOW THAT 70 DRAINAGE MANHOLESCATCH

BASINSBASIN 22 OF THE TOTAL HAVE WATER SURFACE ELEVATIONSELEVATION WHICH EXCEED THEIR RIM ELEVATIONS

THE PUMPING CAPACITY OF THE TWO PUMP STATIONSSTATION IS SUFFICIENT TO DISCHARGE THE 100 YEAR

PEAK STORM EVENTS THE 100 YEAR PEAK FLOW FROM THE SOUTH PUMP STATION IS 645 CFS

WHICH IS PUMPING AT 81 OF ITS TOTAL CAPACITY OF 800 CFS THE 100 YEAR PEAK FLOW FROM

THE NORTH PUMP STATION IS 589 CFS WHICH IS PUMPING AT 98 OF ITS TOTAL CAPACITY OF 602
CFS THE SOUTH PUMP STATION HAS THE CAPACITY TO HAVE ONE PUMP OUT OF OPERATION FOR

REPAIRSREPAIR FOR THE 100 YEAR EVENT WHILE THE NORTH PUMP STATION DOESDOE NOT THE RESULTSRESULT OF THISTHI

MODEL CAN BE FOUND IN APPENDIX OF THE APPENDICES

22 OPERATION MAINTENANCE EVALUATION

PROPER MAINTENANCE OF THE EXISTING DRAINAGE SYSTEM IS FAIRLY IMPORTANT IN ORDER FOR THE

SYSTEM TO OPERATE CORRECTLY ESPECIALLY IN REGARDSREGARD TO THE COALECSING OILWATER SEPARATORSSEPARATOR

AND THE WATER QUALITY THEY ARE INTENDED TO PROVIDE

THE FOF LOWING OPERATION AND MAINTENANCE RECOMMENDATIONSRECOMMENDATION ARE SUMMARY OF THE RECOM

MENDATIONSMENDATION FROM APPENDIX MAINTENANCE REQUIREMENTSREQUIREMENT FOR PRIVATELY MAINTAINED

DRAINAGE FACILITIESFACILITIE OF THE KCSWDM

CATCH BASINSBASIN GRATESGRATE SHOULD BE CLEANED OFF WHEN MORE THAN 05 CUBIC FEET OR 10 PERCENT OF

THE GRATE AREA ARE BLOCKED BY TRASH DEBRISDEBRI OR VEGETATION CATCH BASINSBASIN SUMPSSUMP SHOULD BE

CLEANED OUT WHEN MORE THAN CUBIC FOOT OF SEDIMENT OR 13 THE DEPTH DISTANCE FROM THE

BOTTOM OF THE BASIN AND THE LOWEST PIPE INVERT CONTAIN SEDIMENT

STORM DRAIN PIPESPIPE SHOULD BE CLEANED OUT WHEN MORE THAN 20 PERCENT OF THE DIAMETER IS

BLOCKED BY TRASH OR DEBRISDEBRI OR WHEN VEGETATION IMPEDESIMPEDE THE FREE MOVEMENT OF WATER PIPESPIPE
SHOULD BE REPAIRED OR REPLACED WHEN MORE THAN 50 PERCENT OF ANY PART OF THE PIPE HAS

DETERIORATED OR DENT HAS CAUSED DECREASE IN CROSSCROS SECTIONAL AREA BY 20 PERCENT

OILWATER SEPARATORSSEPARATOR SHOULD BE MAINTAINED TWICE YEAR THISTHI WOULD CONSIST OF HAVING

ANY SEDIMENTSSEDIMENT REMOVED FROM THE STRUCTURESSTRUCTURE SUMP VOLUME ALL COALESCING PLATESPLATE SHOULD BE

STEAM CLEANED AND RINSED SO THAT NO RESIDUE ENTERSENTER BACK INTO THE DRAINAGE SYSTEM THESE

SEDIMENTSSEDIMENT AND RESIDUE SHOULD BE PROPERLY DISPOSED OF AS THESE MATERIALSMATERIAL ARE TYPICIALLY

CONSIDERED AS HAZARDOUSHAZARDOU WASTE THE PLATESPLATE SHOULD ALSO BE INSPECTED TO INSURE THAT THEY ARE
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FUNCTIONING PROPERLY AND HAVE NOT BEEN DAMAGED OR CONTAIN BLOCKAGES IF THE AIRPORT

DOESDOE NOT HAVE THE RESOURCESRESOURCE TO PERFORM THE MAINTENANCE OF
SEPARATORSSEPARATOR THESE SERVICESSERVICE CAN

BE CONTRACTED OUT BY COMPANIESCOMPANIE EXPERT IN THISTHI TYPE OF WORK

CURRENT MAINTENANCE PROCEDURESPROCEDURE CONSIST OF ON SEASONAL BASISBASI IN THE MONTHSMONTH OF AUGUST

AND SEPTEMBER INSPECTING THE STORM DRAIN PIPESPIPE AND CATCH BASINS THE PIPESPIPE ARE CLEANED OF

ANY DEBRISDEBRI OR OBSTRUCTIONSOBSTRUCTION AND THE CATCH BASINSBASIN ARE VACTORED OF SEDIMENT ACCUMULATION

THE OILWATER SEPARATORSSEPARATOR ARE PUMPED OUT REMOVING SEDIMENTSSEDIMENT AND OIL RESIDUE IF ANY

PUMPSPUMP OR PUMP MOTORSMOTOR REQUIRE OVERHAULING IT IS DONE AT THISTHI TIME

QUARTERLY AND PRESEASONAL INSPECTIONSINSPECTION CONSIST OF CHECKING CATCH BASINSBASIN FOR ANY DEBRISDEBRI

ACCUMULATION AND THE PUMP STATIONSSTATION ARE INSPECTED TO INSURE THAT ALL SYSTEMSSYSTEM ARE THILY

FUNCTIONAL

THE AIRPORT HAS 24 HOUR POLICE AND FIRE PERSONNEL WHICH ARE TRAINED TO RESPOND TO ANY

ACCIDENTAL SPILL EVENTS
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3 RECOMMENDATION PHASE

SUMMARY

THREE AREASAREA OF THE STORM DRAINAGE NETWORK HAVE BEEN SELECTED FOR IMPROVEMENTSIMPROVEMENT TO IN

CREASE THE CAPACITY IN THESE AREAS CONSTRUCTING ADDITIONAL STORM DRAIN PIPESPIPE IN THESE THREE

AREASAREA WOULD ALSO DECREASE THE 100
YEAR FLOOD WATER LEVELS THE FIRST AREA IS EAST OF THE

TERMINAL BUILDING ALONG PERIMETER ROAD AND HAS 100 YEAR MAXIMUM FLOODING DEPTH OF

137 FEET THE SECOND AREA IS BETWEEN THE NORTH HALF OF THE TWO RUNWAYSRUNWAY AND HAS 100
YEAR

MAXIMUM FLOODING DEPTH OF 085 FEET AND THE THIRD AREA IS APPROXIMATELY 100 FEET NORTH OF

THE NORTH END OF THE RUNWAYSRUNWAY AND HAS 100 YEAR MAXIMUM FLOODING DEPTH OF 131 FEET

IMPROVEMENTSIMPROVEMENT TO THE PUMP STATIONSSTATION ARE ALSO RECOMMENDED FOR IMPROVEMENTSIMPROVEMENT PRIMARILY

DUE TO THE AGE AND MAINTENANCE EXPENSE ON THE EXISTING PUMPS THISTHI WOULD CONSIST OF THE

REPLACEMENT OF THE PUMPSPUMP PUMP MOTORSMOTOR CONTROLSCONTROL AND THE FLOAT LEVEL DETECTION SYSTEMS

THEIR ARE SEVEN EXISTING BAFFLE TYPE OILWATER SEPARATORSSEPARATOR AND TWO EXISTING COALESCING TYPE

OILWATER SEPARATORSSEPARATOR WHICH WHERE ANALYZED TO DETERMINE THE MONTH WATER QUALITY

STORMWATER FLOWS THE MONTH STORM IS SELECTED BY THE DOE BECAUSE IT REPRESENTSREPRESENT 91

OF THE ANNUAL RAINFALL IN THE PUGET SOUND REGION THESE SEPARATORSSEPARATOR ARE PRIMARLY LOCATED

ALONG THE SOUTH AND EASTERN PART OF THE AIRPORT THE BAFFLE TYPE SEPARATORSSEPARATOR ONLY PROVIDE

OILWATER SEPARATION AND DO NOT PROVIDE ANY WATER QUALITY TREATMENT THEREFORE IT IS

RECOMMENDED THAT THEY BE REPLACED WITH COALESCING PLATESPLATE WHICH PROVIDE WATER QUALITY

TREATMENT

OTHER METHODSMETHOD OF WATER QUALITY TREATMENT WERE CONSIDERED SUCH AS BIOFILTRATION SWALES

BIOFILTRATION SWALESSWALE WOULD CONSIST OF
GRASSGRAS LINED DITCH 200 FEET IN

LENGTH AND AT THE DEPTH

OF THE EXISTING STORM DRAIN SYSTEM WHICH COULD BE BETWEEN AND FEET DEEP AT THISTHI

DEPTH THE BIOFILTRAION SWALESSWALE WOULD
PRESENT SAFETY HAZARD TO AIRPLANE TRAFFIC AND THEREFORE

WERE NOT CONSIDERED VIABLE OPTION

THE LARGE GRASSGRAS AREASAREA THAT ARE LOCATED BETWEEN THE MIDDLE OF THE RUNWAYSRUNWAY ACT AS WHAT IS

KNOWN AS VEGETATIVE BIOFILTRATION SWALESSWALE OR FILTER STRIPSSTRIP AND PROVIDE AN EFFECTIVE FORM OF

WATER QUALITY TREATMENT THESE GRASSGRAS AREASAREA PROVIDE TREATMENT TO ALL THE IMPERVIOUSIMPERVIOU

SURFACESSURFACE TRIBUTARY TO THEM

THE WESTERN AND NORTHERN PORTION OF THE AIRPORT WHERE NO FACILITIESFACILITIE EXIST IS ALSO

RECOMMENDED FOR WATER QUALITY TREATMENT WITH THE USE OF EIGHT COALESCING PLATE OILWATER

SEPARATORS THISTHI AREA IS BETWEEN E MARGINAL WAY AND THE WEST RUNWAY

31 IMPROVEMENTSIMPROVEMENT

THE RECOMMENDED IMPROVEMENTSIMPROVEMENT TO THE STORM DRAINAGE SYSTEM IN THE FIRST AREA CONSISTSCONSIST OF

INSTALLING 130 FEET OF 12 DIAMETER PIPE 2610 FEET OF 18 DIAMETER PIPE AND 13 CATCH

BASINS THE SECOND AREA CONSISTSCONSIST OF INSTALLING 245 FEET OF 12 DIAMETER PIPE 450 FEET OF

10
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18 DIAMETER PIPE 690 FEET OF 24 DIAMETER PIPE CATCH BASINSBASIN MANHOLESMANHOLE AND

DIVERSION STRUCTURE THE THIRD AREA CONSISTSCONSIST OF 860 FEET OF 18 DIAMETER PIPE 395 OF 24
DIAMETER PIPE CATCH BASINSBASIN AND MANHOLES CONSTRUCTING THESE IMPROVEMENTSIMPROVEMENT WILL

INCREASE CAPACITY AND DRAMATICIALLY DECREASE THE LEVEL AND DURATION OF STORMWATER PONDING

THE SCHEMATIC DESIGN OF THESE IMPROVEMENTSIMPROVEMENT CAN BE FOUND ON SHEETSSHEET AND OF THE

SCHEMATIC DESIGN PLANSPLAN IN APPENDIX G

THE RECOMMENDED IMPROVEMENTSIMPROVEMENT TO THE TWO PUMP STATIONSSTATION CONSISTSCONSIST OF THE REPLACEMENT OF

THE PUMP MOTORSMOTOR CONTROLSCONTROL AND THE FLOAT LEVEL DETECTION SYSTEM THESE IMPROVEMENTSIMPROVEMENT ARE

RECOMMENDED FOR SEVERAL REASONS THE PUMP STATIONSSTATION WHERE CONSTRUCTED IN THE 1940S1940 AND

ARE NEARING THEIR ORIGINAL SERVICE LIFE OF APPROXIMATELY 50 YEARS DUE TO THEIR AGE THEY ARE

RELATIVELY EXPENSIVE TO MAINTAIN AND REBUILD WHEN REQUIRING MAINTENANCE

CONSTANT SPEED PUMP MOTORSMOTOR ARE RECOMMENDED OVER VARIABLE SPEED PUMP MOTORSMOTOR BECAUSE

OF THE LARGE VOLUME OF STORMWATER THAT THE PUMP IS REQUIRED TO HA AND ARE MORE EXPENSIVE

TO PURCHASE OPERATE AND MAINTAIN ALSO NEW PUMP MOTORSMOTOR WOULD BE MORE EFFICIENT AND

WOULD REDUCE ENERGY COSTS ALTHOUGH IT DIFFICULT TO QUANTIFJ ENERGY SAVINGSSAVING BECAUSE IT IS

NOT KNOWN WHAT THE EFFICIENCY RATINGSRATING ARE FOR THE EXISTING PUMPSPUMP SAVINGSSAVING COULD REALISTIC

IAHLY BE EXPECTED TO BE IN THE 10 TO 20 RANGE

NEW INSTRUMENTATION AND PROGRAMABLE LEVEL CONTROLSCONTROL WILL INCREASE RELIABILITY AND EVENLY

DISTRIBUTE MOTOR WEAR AND OPERATING DURATIONS OPTIONSOPTION OF NEW CONTROLSCONTROL CONSISTSCONSIST OF FLOAT

SWITCHESSWITCHE BUBBLER SYSTEM AND AN ELECTRONIC TRANSDUCER SYSTEM WITH MILLTRONIC PROGRAM

MABLE LEVEL CONTROLS THE STATION SHOULD ALSO BE MODIFIED TO ACCEPT AN EMERGENCY POWER

SOURCE IN THE EVENT OF AN ELECTICAL POWER FAILURE

ALTHOUGH SPILL EVENTSEVENT ARE RELATIVELY RARE THE AIRPORT NEEDSNEED TO BE PREPARED IN THE EVENT ONE

OCCURSOCCUR CONSEQUENTLY THE RECOMMENDATION REGARDING THE OILIWATER SEPARATORSSEPARATOR CONSISTSCONSIST OF

REPLACING SEVEN EXISTING BAFFLE TYPE SEPARATORSSEPARATOR AND INSTALLING EIGHT ADDITIONAL COALESCING

TYPE
OILWATER

SEPARATORSSEPARATOR ALONG THE WESTERN AND NORTHERN PORTION OF THE AIRPORT THESE

TYPE OF SEPARATORSSEPARATOR PROVIDE AN EFFECTIVE MEANSMEAN OF SPILL CONTAINMENT DUE TO THEIR LARGE SIZE

AND DOWN TURNED ELBOW OUTLETSOUTLET WHICH PREVENT OIL OR FUELSFUEL FROM ESCAPING THE SEPARATOR

THESE WERE SELECTED DUE TO SITE CONSTRAINTSCONSTRAINT OF AREA AND ELEVATIONSELEVATION WHICH OTHER MEANSMEAN OF

WATER QUALITY TREATMENT REQUIRE THE SIZE OF THE SEPARATOR IS DEPENDENT ON THE MONTH

FLOWSFLOW AS DETEMINED FROM THEIR HYDROGRAPHS THESE CONSISTSCONSIST OF WITH THE DIMENSIONSDIMENSION OF

4S WIDE 7O LONG AND 7O DEEP WITH THE DIMENSIONSDIMENSION OF 58 WIDE 12 LONG AND

72 DEEP WITH THE DIMENSIONSDIMENSION OF 68 WIDE 128 LONG AND 80 DEEP AND WITH THE

DIMENSIONSDIMENSION OF 91 WIDE 19LI LONG AND 11I DEEP THESE PROPOSED FACILITIESFACILITIE CAN BE

FOUND ON THE SCHEMATIC DESIGN PLANSPLAN IN APPENDIX G

32 IMPLEMENTATION PLAN

THE COST OF IMPROVEMENTSIMPROVEMENT HAVE BEEN ESTIMATED ACCORDING TO EACH DESIGN ELEMENT SEE THE

TABLE ON THE FOLLOWING PAGE
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KING COUNTY INTERNATIONAL AIRPORT

IMPLEMENTATION PLAN

71295
ITEM UNIT QUANTITY UNIT PRICE COST

STORM DRAINAGE SYSTEM

ASPHALT CLASSCLAS CY 86 70 6020
CRUSHED ROCK CY 121 30 3630
CONCRETE CLASSCLAS II CY 183 90 16470
12 INCH PIPE LF 375 30 11250
18 INCH PIPE LF 3920 40 156800
24 INCH PIPE LF 1085 55 59675
CATCH BASIN TYPE EACH 1400 2800
CATCH BASIN TYPE EACH 18 2000 36000
MANHOLE TYPE 48 DIA EACH 2000 14000
MANHOLE TYPE 60 DIA EACH 2600 2600
MANHOLE TYPE 48 DIA WI WIER STRUCTURE EACH 4000 4000

TOTAL STORM DRAINAGE SYSTEM COST 313245

ITEM UNIT QUANTITY UNIT PRICE COST
COALESCING PLATE OILWATER SEPARATORSSEPARATOR

10000200 GPM CAPACITY

300 GPM CAPACITY

400 GPM CAPACITY

600 GPM CAPACITY

800 GPM CAPACITY

1000 GPM CAPACITY

200 GPM CAPACITY

INCH PIPE

CATCH BASIN TYPE

EAC

EACH

EACH

EACH

EACH

EACH

EACH

LF

EACH

TOTAL OILWATER SEPARATOR COST 437500

300

15

15000

22500

27000

45000

52500
60000

30

2000

10000

45000

45000

135000

90000

52500

60000

9000

30000

ITEM UNIT QUANTITY UNIT PRICE COST

PUMP STATION IMPROVEMENTSIMPROVEMENT

CONTROL SYSTEMSSYSTEM EACH 35000 70000

30 HP PUMP EACH 25000 225000

50 HP PUMP EACH 30000 30000

TOTAL PUMP STATION COST 325000

TOTAL SYSTEM IMPROVEMENT COST 1075745

82 SALESSALE TAX 58821

15 DESIGN ENGINEERING 161362

10 CONTINGENCY 107575

TOTAL COST 1432892

12
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4 SCHEMATIC DESIGN PHASE

SUMMARY

THE SCHEMATIC DESIGN PLANSPLAN OF THE PROPOSED IMPROVEMENTSIMPROVEMENT IS INCLUDED IN APPENDIX OF

THE APPENDICES

41 CONVEYANCE SYSTEM SCHEMATIC DESIGN

THE STORM DRAINAGE DESIGN OF THE RECOMIENDED IMPROVEMENTSIMPROVEMENT WAS DESIGNED WITH PIPE

MATERIAL HAVING MANNINGSMANNING VALUE OF 0014 OR SMOOTH WALL INTERIOR PIPE DIFFERENT

PIPE MATERIALSMATERIAL CONCRETE STEEL ALUMINUM OR POLYETHYLENE CAN BE USED DEPENDENT ON

ADEQUATE COVER AND INTERIOR TREATMENT

42 PUMP STATION SCHEMATIC DESIGN

THE PUMP SPECIFICATIONSSPECIFICATION CALL FOR NINE 30 HORSEPOWER AND ONE 50 HORSEPOWER AXIAL FLOW

PUMPSPUMP 1200RPM 440 VOLT PHASE 60 HERTZ VERTICAL SOLID SHAFT MOTORS THE CONTROL

PANELSPANEL WILL CONSIST OF SOFT STARTSSTART AND MILITRONICSMILITRONIC PROGRAMMABLE LEVEL CONTROLSCONTROL SEE THE NEXT

PAGESPAGE FOR CATALOG SCHEMATICS

43 OILWATER SEPARATOR SCHEMATIC DESIGN

THE OIL WATER SEPARATORSSEPARATOR WOULD BE COALESCING TYPE OIL WATER SEPARATORSSEPARATOR MANUFACTURED BY

PIPE INC UTILITY VAULT CO OR AN EQUIVALENT TYPE THE SEPARATORSSEPARATOR HAVE DESIGN FLOW OF

BETWEEN 300 GPM TO 1200 GPM SEE THE TABLE ON THE FOLLOWING PAGESPAGE FOR SUMMARY OF

THE OILWATER SEPARATOR IMPROVEMENTS

13
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KING COUNTY INTERNATIONAL AIRPORT

OILWATER SEPARATOR TABLE

71295

STRUCTURE PERVIOUSPERVIOU IMPERVIOUSIMPERVIOU TOTAL MONTH MONTH DESIGN

SEPARATOR NODE IF AREA AREA AREA FLOW FLOW FLOW

ACRESACRE ACRESACRE ACRESACRE CFS GPM GPM

EXISTING

83 3572 5092 8664 336 1505

141A 413 4496 4909 432 1935

187 080 2993 3073 268 1201 1200

463A 025 454 479 057 255 300

443 035 1472 1507 176 788 800

493 280 944 1224 113 506 600

563 140 335 475 044 197 200

631 233 1337 1570 159 712 800

683 580 997 577 125 560 600

PROPOSED

283 964 964 116 520 600

295 492 492 063 282 300

305 LOFL3J3 J73 047 211 300

433 610 610 073 327 400

539 1072 1072 115 515 600

429 1697 1697 199 892 1000

673 100 868 968 106 475 600

675 050 664 714 082 367 400

14

KCSIIP4 35299



SCHEMATICSSCHEMATIC

CONTROLSCONTROL
PUMPSPUMP

COALESCRNG PLATE OIL1WATER SEPARATORSSEPARATOR
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MUFTIRANGERPLUSMUFTIRANGERPLU

MEDIUM RANGE
EASY TO USE

LEVELVOL UME
MEASUREMENT

WITH THE INTRODUCTION OF THE

MULTIRANGER PLUSPLU MILITRONICSMILITRONIC HAS

BROUGHT ULTRASONIC TECHNOLOGY TO

NEW STATE OF SIMPLICITY WE FEEL

CONFIDENT YOU WILL FIND THISTHI SYSTEM

THE MOST FIELD FRIENDLY NON

CONTACTING SYSTEM YET DEVISED

NOW MORE EASILY THAN EVER

BEFORE YOU CAN MONITOR LEVEL OR

VOLUME OF BULK SOLIDSSOLID AND LIQUIDSLIQUID

IN HEIGHTSHEIGHT TO 15 METERSMETER 48 FEET

VERSATILITY

VERSATILITY IS THE HEART OF THISTHI

SYSTEM IN ADDITION TO STANDARD

TANK OR BIN LEVEL MEASUREMENT

MULTIRANGER PLUSPLU MONITORSMONITOR OPEN

CHANNEL FLOW DETERMINESDETERMINE ACTUAL LIFT

STATION THROUGHPUT CONTROLSCONTROL AS

MANY AS FIVE PUMPSPUMP IN WET WELLSWELL
AND CAN MEASURE AND CONTROL THE

DIFFERENTIAL BETWEEN TWO LEVELS

AS SUCCESSOR TO OUR INNOVATIVE

MULTIRANGER THE MULTIRANGER

PLUSPLU BROADENSBROADEN APPLICATION RANGESRANGE

EVEN MORE ESPECIALLY IN THE

WATER AND WASTE WATER INDUSTRIESINDUSTRIE

WITH EXTENDED OPEN CHANNEL AND

MULTIPUMP FUNCTIONS

EASE OF USE

SIMPLICITY IS PROVIDED FOR IN EVERY

ASPECT FOR EXAMPLE TO ENSURE

EASE OF USE AMONG THOSE UNFAMILIAR

WITH MICROPROCESSOR TECHNOLOGY

ALL SETUP FUNCTIONSFUNCTION ARE COMPLETELY

SEGREGATED FROM ONE ANOTHER

OPERATION IS AS EASY AS TOUCHING

THE KEYPAD AND YET YOU WILL

NOT INADVERTENTLY SLIP INTO ANY

OTHER FUNCTION

THISTHI SIMPLICITY EXTENDSEXTEND TO THE

EASE WITH WHICH YOU CAN INSTALL

THE TRANSDUCER AND ELECTRONICS

VIRTUALLY ANYONE CAN INSTALL SET
UP

AND OPERATE MULTIRANGER PLUSPLU WITH

OUT SPECIALIZED TOOLSTOOL OR TRAINING

IT REALLY IS THAT STRAIGHTFORWARD

COSTEFFECTIVENESSCOSTEFFECTIVENES

THISTHI SYSTEM IS EXTREMELY ECONOMI

CAL THE CONTINUAL COST OF MAIN

TENANCE ASSOCIATED WITH MECHANICAL

SYSTEMSSYSTEM AND OLD STYLE ULTRASONICSULTRASONIC

IS ELIMINATED WITH MULTIRANGER

PLUS IT IS MAINTENANCEFREE

SYSTEM

FURTHER IN UTILIZING CURRENT

ADVANCESADVANCE IN MICROPROCESSOR TECH

NOLOGY WE HAVE PRODUCED SYSTEM

WHICH IS COMPETITIVELY PRICED

ULTRASONIC TECHNOLOGY

TRADITIONALLY LEVEL MEASUREMENT

IS DETERMINED THROUGH STRAIGHT

ELECTRONIC CONVERSION OF THE TIME

TAKEN FOR TRANSMITTED ULTRASONIC

PULSE AND ITS REFLECTED ECHO TO

TRAVEL BETWEEN THE TRANSDUCER AND

THE MONITORED MATERIAL

THE RELIABILITY OF

PROGRAMMED ECHO

ENHANCEMENT

IMPROVING UPON BASIC TECHNOLOGY

THISTHI SYSTEM STORESSTORE CONTINUALLY

UPDATED ULTRASOUND PROFILE OF THE

MONITORED BIN IN ITS COMPUTER

MEMORY AND THROUGH USE OF AN

INSTANTANEOUSINSTANTANEOU POWERFUL SOFTWARE

TECHNIQUE FOR ECHO ENHANCEMENT

ASSURESASSURE AN EXTRAORDINARY DEGREE OF

RELIABILITY THE RESULT IS COMPLETELY

SELF ADJUSTING OPERATION IN THE

MOST DEMANDING ENVIRONMENTS

FURTHER THISTHI PATENTED PROGRAM OF

ECHO ANALYSISANALYSI BFT RENDERSRENDER OBSO

LETE THE NUISANCE OF ALL TRADITIONAL

SINGLE FUNCTION TVGAGCGATING
AND TONE DECODING TECHNIQUES

THE MAJOR SIGNIFICANCE OF THISTHI

DEVELOPMENT IS THAT MULTIRANGER

PLUSPLU IMPROVESIMPROVE THE EFFICIENCY OF

LEVEL MEASUREMENT AND ALLOWSALLOW YOU

TO GET ON WITH OTHER BUSINESS

MILLTRONICSMILLTRONIC LATEST INNOVATIONSINNOVATION

IN ULTRASONIC TECHNOLOGY ARE BASED

ON TWENTY YEARSYEAR OF RESEARCH AND

DEVELOPMENT AND UPON THOROUGH

UNDERSTANDING OF THE REALITIESREALITIE

OF
EVERY DAY FIELD EXPERIENCE IN

SELECTING THE MULTIRANGER PLUSPLU FOR

YOUR MATERIALSMATERIAL HANDLING YOU WILL

BE PUTTING THE MEASURE OF TECHNICAL

EXCELLENCE AT YOUR SERVICE

RM1LLTHONICSRM1LLTHONIC H1
MU1TIRANGER1

JUO

EASY SETUP
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MULTIPURPOSE VERSATILITY

MULTIRANGER PLUSPLU MONITORSMONITOR BULK

SOLIDSSOLID OR LIQUIDSLIQUID LEVELSLEVEL OF UP TO 15

METERSMETER 48 FEET IN VIRTUALLY ANY

VESSEL THISTHI ALLOWSALLOW YOU TO STOCK ONE

SYSTEM
FOR ALL SHORT TO MEDIUM

RANGE APPLICATIONS

SELFADJUSTING OPERATION

THE DESIGN OF THE PATENTED
SOFT

WARE ELIMINATESELIMINATE THE NEED FOR

OPERATOR
INVOLVEMENT AFTER THE

INITIAL CALIBRATION YOU SIMPLY KEY

IN THE VESSEL DIMENSIONSDIMENSION DISPLAY

FORMAT AND ALARM SETTINGS THEN

EVEN ON APPLICATIONSAPPLICATION CHARACTERIZED

BY DUST TURBULENCE STEAM OR

AGITATORSAGITATOR THE SYSTEM IS COM
PLETELY SELFADJUSTING BECAUSE THE

MULTIRANGER PLUSPLU ALTERSALTER ITS ECHO

ENHANCEMENT TECHNIQUE WITH EVERY

MOMENTARY VARIATION IN BIN

CONDITIONS

RESOLUTIONACCURACY
RELIABILITY

AUTOMATIC VOLUME
CALCULATION

VOLUME CONVERSION OF THE LEVEL

INFORMATION IS READILY AVAILABLE

FOR EIGHT DIFFERENT VESSEL CONFIGU

RATIONS FOR READOUT ON THE FOUR

CHARACTER LCD DISPLAY SELECT

EITHER
PERCENTAGE

OF VOLUME OR

ANY STANDARD ENGINEERING UNIT

VOLUMETRIC FLOW

FOR APPLICATIONSAPPLICATION INVOLVING SEWAGE

LIFT STATIONSSTATION WHICH REQUIRE CALCU

LATION OF CAPACITY UTILIZATION THE

SYSTEM PROVIDESPROVIDE DETERMINATION

OF VOLUMETRIC FLOW THROUGH THE WET

WELL IN ANY REMOTE LOCATION THE

MA OUTPUT CAN INDICATE WELL LEVEL

WHILE THE UNIT DISPLAYSDISPLAY LOCAL

READING ANDOR TRANSMITSTRANSMIT REMOTE

READING OF TOTAL VOLUME PUMPED

AGITATOR AVOIDANCE

UNIQUE ECHO PROCESSING FEATURE

ENSURESENSURE RELIABLE OPERATION AND

STABLE READINGSREADING IN APPLICATIONSAPPLICATION IN

WHICH AGITATORSAGITATOR OR OTHER STIRRING

DEVICESDEVICE ARE USED

SHORTEST MINIMUM RANGE

TO REDUCE LOST TANK CAPACITY THE

MULTIRANGER PLUSPLU PROVIDESPROVIDE AN

ADJUSTABLE BLANKING DISTANCE AS

SHORT AS 300 MM INCHES

ENVIRONMENTALLY
SEALED SYSTEM

AFTER INITIAL INSTALLATION THE

NEMA ENCLOSURE NEED NEVER BE

OPENED ELIMINATING THE POTENTIAL

FOR ELECTRIC SHOCK HAZARD AND DUST

OR WATER CONTAMINATION FOR EASY

SAFE OPERATION THE MAGNET BACKED

ACCESSACCES PROGRAMMER SLIPSSLIP INTO THE

DOCKING BAY AND COMMUNICATESCOMMUNICATE

WITH THE ELECTRONICSELECTRONIC VIA BEAM OF

INFRARED LIGHT

PUMP CONTROL FUNCTIONSFUNCTION

EVERYTHING YOU NEED FOR EFFICIENT

PUMP CONTROL THESE FUNCTIONSFUNCTION

ARE GEARED SPECIFICALLY TO THOSE

APPLICATIONSAPPLICATION WITH SPECIAL PUMP

SEQUENCING REQUIREMENTS EVEN

RUNNING TIME FOR EACH PUMP
IS AUTOMATICALLY TOTALLED FACIL

ITATING THE SCHEDULING OF REGULAR

MAINTENANCE

MU1TIRANG
RACK

I

I

DESIGN FEATURESFEATURE EMPHASIZE

EASE OF USE AND RELIABILITY

ACHIEVABLE RESOLUTION IS 01 OF

RANGE OR MM WITH
ACCURACY TO

025 OF RANGE OR BETTER
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MULTIRAZJGER PLUSPLU IS ALSO AVAILABLEIN RACK MOVERSJO WHICH
COMBINESCOMBINE THE MOST

SOPHISTICATED
CONSTU0

TECHNIQUESTECHNIQUE WITHMODE
SURFACE MOUNT

COMPONENT
TECHNOLOGY

PACKAGED
SPECTHCAILY FOR USE INRACK OR PANEL CASSETTESCASSETTE

THISTHI
COMPACT VERSION PERMITSPERMIT TEN UNITSUNITWITH

INTEGRAL POWER
SUPPLIESSUPPLIE TO BEHOUSED IN 311 NINETEEN INCH RACKIT OFFERSOFFER NEW

CONCEPT IN
PROGRAMFLING WITH

HANDHELD
CALIBRATOR

CAPABLE
OEPROGRAMJFLG MORE THANONE UNIT
SIMULTANEOUSLY

MULTIRANGER PH15 WILL
CONTROL

LEVEL INWETWE US
RESERVOIRSRESERVOIR OR GENERAL

SURNPAPPLJCALJOA5 WITH AS MANY AS FIVE
PUMPSPUMPYOU

MAY SELECT EZTHER PUMP OR ALARMINDICJ0N WITH
COMPLE

FLEXIBILITY

AS AN OPEN CHANNEL MONT
MUITIRANGER PLUSPLU PRODESPRODE FLOW

IIDJCATION
TOTAIJZATION FLOW

OR LEVEJ AFARAND SAMPLE OUTPUT FOR WIDE
RANGE OFLUMESLUME AND WELTSWELT

MEASURNG AND
CONTROLLING

DIFFERENTIALBETWEEN
LEVELSLEVEL

IS AS SIMPLE AS
INSTALLINGSECOND TRANSDUCER AND

SELECTING THATMODE

PRE PLUSPLU
LCKMOT UNIT

STAFLDD FEATWESFEATWE
MDUDE

TRUE
PLUGIN CASSETTE UNITSUNIT

REQUIRING NO HARD
WIRING WHEN

REPLACING OR
EXCHANGING UNITSUNIT

NO
SEPARATE POWER

SUPPLYREQUIR 24 VDC OR COMMO0 ACVOLTAGE POWER INPUTSINPUT STANDARD
EACH CASSETTE UNIT HAS

FULLYISOLATED
ANALOGUE

OUTPUT FOR
EASYHOOKUP TO

COMPUTER EQUIP
EACH

CASSETTE UNIT HAS
DRY

CONTACT RELAYSRELAY AND
INCORPORATESINCORPORATEALL

EXISTING MULTRAFLGE PLUSPLU
FEATURESFEATURE

AS

ACIIGY
4IE

ZFE

MONITORING BULK SOLIDSSOLID MATERNILS

MULTIRANGCR PLUSPLU MAN ITORSITOR LEVEL OF BULKSOLIDSSOLID AND IQUTDSIQUTD IN METERS FEET
CENTIMETSCENTIMETINCH5 PERCENT OR VOLUME READOUT IN

VESSELSVESSEL OF
VIRTUALLY

ANY CONFJGURJ0

OU
EASY AIMER KIT

ASSURESASSURE
EFFICIENT

TRANSDUC0 AIMING

CHEMICAL TANK APPLICATION

VOLUMETRIC
MEASUREMENT IN ALL

COMMCIITANK TYP PROVID05 FOR
PRECISE READOUTOF VOLCRN

AS REQUIRED IN SO
MANYDEMANDING

APPLICATIONSAPPLICATION IN

ENGINEERINGTTNI YOU SELECT AS MO CONVENIENT

MONITORING DUPLEX PUMP STATION

USED FOR RAKE CONHNI
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SPECIFICATIONSSPECIFICATION

SPECIFICATIONSSPECIFICATION SUBJECT TO CHANGE WITHOUT NOTICE

FEATURESFEATURE CHARACTERISTICSCHARACTERISTIC

DISPLAYSDISPLAY HIGH CONTRAST DIGIT 18 MM LCDSLCD
LEDSLED FOR ALARMPUMP CONTROLSCONTROL

RACK MOUNT UNIT DIGIT 875 MM HIGH BACKLIT LCD

DISPLAY

MODESMODE LEVEL SPACE DIFFERENTIAL LEVEL TOTAL PUMPED

VOLUME AND OPEN CHANNEL FLOW

NUMBER OF POINTSPOINT ONE POINT LEVEL MEASUREMENT PUMP
CONTROL AND OPEN CHANNEL MEASURE

MENT TWO POINTSPOINT FOR DIFFERENTIAL LEVEL

NUMBER OF RELAYSRELAY FORM SFDT RELAYSRELAY 250 VAC

AMPSAMP RACK MOUNT UNIT AMPSAMP
NONINDUCTIVE CONTACTSCONTACT ASSIGNABLE AS

ALARMSALARM PUMP CONTROL SAMPLE ON TIME

OR FLOW OR TORALIZER

OUTPUTSOUTPUT MILLIAMP CURRENT LOOP INTO 350 OHMSOHM OR

750 OHMSOHM 01 RESOLUTION PROGRAMMABLE AS

EITHER 420 OR 020 204 OR 200 MA RACK

MOUNT UNIT FULLY ISOLATED INTO 750 OHMSOHM MAX
ALARMSALARM PROGRAMMABLE FOR LEVEL RATE OF CHANGE OF LEVEL

DIFFERENTIAL LEVEL EXCLUSIVE AND INCLUSIVE BAND

ALARM ON LEVEL LOSSLOS OF ECHO AND TEMPERATURE

DISPLAY

UNITSUNIT METERSMETER CENTIMETERSCENTIMETER FEET INCHESINCHE AND PERCENT

OF SPAN

MESSAGESMESSAGE LOSSLOS OF ECHO LOE
SHORTED OR OPEN CABLE CABL LOE

FAST ALTERNATIVE READING IN RUN MODE WITH SINGLE

KEYSTROKE

RESOLUTION THE GREATER OF 02 OF RANGE OR MM
ACCURACY TO 025 OR BETTER

RATE LIMIT PROGRAMMABLE FROM TO 9999 UNITSMM

MEASUREMENT RANGE

03 TO 8M 26 FT USING 5T25 SERIESSERIE TRANSDUCERSTRANSDUCER

03 TO 15M 48 IT USING ST50 SERIESSERIE TRANSDUCERSTRANSDUCER

BLANKING NEAR AND FAR BLANKING NEAR FROM 300 NUN
FAR ADJUSTABLE AS OF SPAN

TEMPERABRE RANGE ELECTRONICSELECTRONIC 20C TO 60C

5F TO 140F RACK MOUNT UNIT10 TO 50C SEE

TRANSDUCER SPEC SHEET 550 FOR PROCESSPROCES TEMPERATURE LIMITSLIMIT

POWER SUPPLY 100115200230 VAC 15 STAB SELECTABLE

5060 HZ 15 VA MAX
RACK MOUNT UNIT 00U51200230 VAC 15 SWITCH

SELECTABLE 5060 HZ 1OVA OR 24 VDC 15
OPTIONSOPTION

12 OR 24 VDC OPERATION 15 VA MAX 24 VDC STANDARD

ON RACK MOUNT UNIT VA
AIR TEMPERATURE VELOCITY COMPENSATION WITH TS2 OR LTS1

PROBE 40 TO 93 40F TO 200

CURRENT LOOP ISOLATOR LIS1 300 VAC ISOLATION LIS1 NOT

NECESSARY WITH RACK MOUNT UNIT

PHYSICAL DESCRIPTION

STANDARD UNIT POLYCARBONATE EEMACNEMA 4 1P65

RATED ENCLOSURE 160 240 82 MM 63 95 32 IN

WEIGHT 18 KG LB

RACK UNIT 3U SHP KMOII 40O 125
2225 MM 19 IN RACK ACCOMMODATING 10 RMUSRMU

CALIBRATOR ABS ENCLOSURE WITH POLVCARBONATE MEMBRANE

KEYPAD 102 66 25 MM 40 26 IN LONG LIFE

BATTERY

CONVERSIONSCONVERSION EIGHT STANDARD TANK SHAPE VOLUME CON

VERSIONSVERSION PLUSPLU CUSTOM LEVELVOLUME FACILITY

PROGRAMMING PARAMCTERSPARAMCTER ENTCRED INTO REMOVABLE PRO

GRAMMER VIA THE KEYPAD VALUESVALUE PROTECTED

IN EPROM NO BATTERY BACKUP REQUIRED

AGITATOR FILTERSFILTER ELIMINATESELIMINATE ECHOESECHOE FROM AGITATOR BLADESBLADE

MK3 FUZZ FILTER TO SMOOTH THE SMALL VARIATIONSVARIATION IN LEVEL

FROM SURFACE WAVESWAVE ETC

TRANSDUCERSTRANSDUCER ST25 AND ST5O SEPARATED FROM ELECTRONIC

UNIT BY UP TO 36B 1200 IT

WITH TG62 COAXIAL CABLE

ST SERIESSERIE TRANSDUCERSTRANSDUCER
MILITRONICSMILITRONIC PATENTED NON CONTACTING ULTRASONIC

TRANSDUCERSTRANSDUCER ARE RUGGED HIGHLY EFFICIENT DEVICES

EVEN IN STEAMY DUSTY CORROSIVE ENVIRONMENTSENVIRONMENT

THEY ARE SEIFDEANING AND MAINTENANCEFREE

APPROVED FOR USE IN HAZARDOUSHAZARDOU AREASAREA THEY CAN

BE FACED WITH PROTECTIVE MATERIAL AND FLANGE

MOUNTED FOR CORROSIVE SERVICE THEIR COMPACT

SIZE ALLOWSALLOW FOR EASY HANDLING ARID INSTALLATION

APPROVED FOR HAZARDOUSHAZARDOU USE BY
CSA CLASSCLAS GROUPSGROUP ABCD

CLASSCLAS II GROUPSGROUP

FM OASSLDIVLABCD
CLASSCLAS II DIV GROUPSGROUP EF

A

CENELEC EEX T5

BASEEFA CLASSCLAS EX ZONE

SAA EX JIB T5

CLASSCLAS ZONE

CONDENSED APPROVALSAPPROVAL CONSULT SPEC SHEET 550
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INTERNATIONAL

REPRESENTATIVESREPRESENTATIVE
ARGENTINA AUSTRALIA AUSTRIA BELGIUM BRAZIL COLOMBIA CHILE DENMARK

EIRE FINLAND GERMANY INDIA INDONESIA ISRAEL ITALY JAMAICA JAPAN

KOREA MALAYSIA MEXICO NEW ZEALAND NORWAY PERU PHILIPPINESPHILIPPINE

PORTUGAL SINGAPORE SOUTH AFRICA SPAIN SWEDEN SWITZERLAND TAIWAN

THAILAND THE NETHERLANDSNETHERLAND TURKEY VENEZUELA

MJLLTRONICSMJLLTRONIC
709 STADIUM DRIVE EAST ARLINGTON TEXASTEXA 76011

PO BOX 4225 730 THE KINGAWAY PETERBOROUGH ONTARIO CANADA K9J 7B1

OAK1OUSE EVEROAK ESTATE BROMYARD ROAD WORCESTER ENGLAND WR2 5HP
CHTEAU DE IA SAURINE PONT DE BAYEUXBP 13590 MEYREUILAIX EN PROVENCE

SPECIFICAION TEET 3573 730 REV 1292

817 2773543 FAX 817 Z773894 TELEX 00758312

705 7452431 FAX 7057450414 TELEX 06962551

09053 743404 FAX 0905 748430 TELEX 334995

42B5900 FAX 42586395

PNR LFL CITTADA

IMPROVING ACCURACY
AND RELIABILITY WHILE SIMPLIFYING

EASE OF USE IS THE DESIGN BASISBASI OF EACH NEW MILITRONICSMILITRONIC

PRODUCT YOU CAN DEPEND UPON US FOR QUALITY PRODUCTSPRODUCT
AND SEROICE FOR ASSISTANCE HELPING MEET YOUR PROCESSPROCES

MEASUREMENT REQUIREMENTSREQUIREMENT MILLTRONICSMILLTRONIC REPRESENTATIVESREPRESENTATIVE

ARE AVAILABLE WORLDWIDE

REPRESENTATIVE

PTESNTE
ELIF 0
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CONTROLSCONTROL

THE CONTROL CIRCUIT SHALL BE MOUNTED WITHIN SINGLE SETION HINGED DOOR TYPE NEMA 12 ENCLOSURE IT SHALL HAVE DEAD

FRONT WITH SAFETY INTERLOCKSINTERLOCK ON MAIN CIRCUIT BREAKERS THE FACE OF THE PANEL SHALL CONTAIN THE CIRCUIT BREAKER OPERATORSOPERATOR

BANDOFFAUTOMATIC SWITCHESSWITCHE WET WELL LEVEL GAUGE AND RTOMETER GAUGE AND ADJUSTMENT ALL ITEMSITEM SHALL BE CLEARLY MARKED

WITH WHITE AND BLACK PHENOLIC ENGRAVED LABELS EACH CIRCUIT BREAKER WILL HAVE OVER CURRENT PROTECTION MAGNETIC ACROSSACROS THE

LINE STARTERSSTARTER WILL HAVE OVERLOAD PROTECTION IN EACH LEG AND UNDER VOLTAGE RELEASE

MAGNETIC ACROSSACROS THE LINE STARTERSSTARTER WITH UNDER VOLTAGE RELEASE SHALL BE PROVIDED FOR EACH PUMP THE STARTERSSTARTER SHALL HAVE

THERMAL OVERLOAD HEATER COILS ALL WIRING SHALL BE NUMBERED FOR EASE OF TROUBLE SHOOTING

PANEL SHALL INCLUDE THE FOLLOWING

I GREENRED PUMP ONOFF LIGHTSLIGHT

2 PTINNING TIME METERSMETER

3 PHASEVOLTAGE MONITOR

4 LAG PUMP STAII DELAY

THE PUMPSPUMP SHALL BE CONTROLLED BY BUBBLER SYSTEM IT SHALL CONSIST OF 1TTLH3 10 L4HP STORED AIR SYSTEM THAT WILL

CHARGE THE STORAGE TANK AUTOMATICALLY COMPRESSORSCOMPRESSOR OF THE DIAPHRAXN TYPE NUUIING CONTINUOUSLY WILL NOT BE ACCEPTABLE THE

AIR COMPRESSOR SHALL BE MOUNTED OUTSIDE THE CONTROL PANEL TO PROTECT
CONTROLSCONTROL FROM EXCESSIVE VIBRATION

AN AUTOMATIC ALTERNATOR SHALL BE AN INTEGRAL PART OF THE CONTROL CIRCUIT TO CHANGE THE SEQUENCE OF THE PUMPSPUMP AT THE

COMPLETION OF EACH PUMPING CYCLE IT SHALL BE DESIGNED TO BRING IN THE ALTERNATE PUMP SHOULD THE LEAD PUMP FAIL TO PUMP

FOR ANY REASON THE DESIGN SHALL ALSO PROVIDE FOR PARALLEL OPERATION OF THE PUMPSPUMP IN THE EVENT THE WET WELL LEVEL CONTINUESCONTINUE TO

RISE ABOVE THE LEVEL OF THE LOW LEVEL STARTING AIR FLOW METER WET WELL GAUGE AND ALTERNATOR SHALL BE DISTRICTSDISTRICT STANDARD

SEE ATTACHED LIST

LIGHTING

DUAL FLUORESCENT LIGHT SHALL BE ATTACHED TO THE TOP OF THE PUMP STATION IT SHALL HAVE MANUAL OVER RIDE SWITCH AT THE TOP IF

THE LADDER COMBINATION DRIP AND PROTECTIVE SHIELD SHALL BE AN INTEGRAL PART OF THE LIGHT IT SHALL BE PAINTED WITH HIGHLY

REFLECTIVE BAKED ENAMEL THE BULB AND STARTERSSTARTER SHOULD BE READILY ACCESSIBLE FOR MAINTENANCE THE DESIGN AND WIRING SHALL

BE THAT ONE LIGHT WILL STILL OPERATE WITH FAILURE OF BULB OR STARTER OF THE DEFECTIVE LIGHT COMPLETE WITH BULB GUARDS

WUUNG

THE PUMPING STATION SHALL BE COMPLETELY WIRED AT THE FACTORY EXCEPT FOR THE POWER FEEDER LINES THE CONTROL PANEL ALL

INTERIOR AND EXTERIOR WIRING AND EQUIPMENT WIRING SHALL CONFORM TO THE NATIONAL ELECTRICAL CODE AND MEET ALL STATE AND

LOCAL CODES ALL EQUIPMENT SHALL MEET APPLICABLE STANDARDSSTANDARD OF NEMA ANSI US AND IPCEA CONVENIENCE OUTLETSOUTLET SHALL BE

PROVIDED FOR SUCH ITEMSITEM AS DEHUMIDIFIER AND BLOWER GROUND FAULT INTERRUPTERSINTERRUPTER GFL CONVENIENCE OUTLET LEVITON 65991

SHALL BE MOUNTED WITHIN THE STATION EACH AND BELOW THE TOP OF ENTRANCE TUBE EACH

LOAD CENTER SHALL BE MOUNTED ON THE STATION WALL AS INDICATED WITH CIRCUIT BREAKERSBREAKER FOR EACH ACCESSOXY ITEM CLEARLY LABELED

5KVA TRANSFORMER SHALL BE SUPPLIED TO PROVIDE POWER FOR THE ACCESSORY ITEMS

DEHIIDIFTER

SELF CONTAINED AUTOMATIC DEHUMIDIFIER SHALL BE WALL MOUNTED AND ACCESSIBLE FOR EASY INSPECTION AND MAINTENANCE IT SHALL

CONSIST OF HERMETICALLY SEALED FREON REFRIGERATION TYPE COMPRESSOR THE UNIT SHALL BE LIFE TIME LUBRICATED WITH 15 HP

MOTOR WITH BUILT IN THERMAL OVERLOAD PROTECTION

6193 1004
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II

LM AG5
V4V

RC

COR
UT

CI1 VN
OA9G RNV

5Q1 LC T5 1 PT

C4O
LT3C

3 4 I4 PFT L
64 13C43I6 L1 1T1 P1

R704IB V4M CR PEA

31 U0Q IN1U4

UE PCI

RFRLZPE

TTRY

CASCADE MACHINERY ELECTRIC

2191 P11C TA WA 93402

72S5OO

1MC1 WG IIOOIO

6OUQQA
MURR

I50O34 G1K4

IS P4A

FMEJ

TU
A1RI4 FACE

STEEL PUMP STATION
BUBBLER SYSTEM

KCSIIP4 35309



CD CD

CD

4RIOO
0 C2VO

C
CFL
C

CD



COUPLING

TENSIONNUTS
COLUMN
BEARING

DISCHARGE
COLUMN

INN ER
COLUMN

PUMP
SHAFT

SHA FT
COUPLING

THE BYRON JACKSON TYPE VERTICAL PROPELLER
PUMP IS CONSTRUCTED OF SELECTED COMPONENTSCOMPONENT AND MATERIALS IT IS

DESIGNED FOR RUGGED ECONOMICAL AND DEPENDABLE SERVICE WITH

MINIMUM OF REPAIRS THE OWNER OF BYRON JACKSON PUMP HAS THE

ASSURANCE OF FULL ONE YEAR WARRANTY BACKED UP BY STRONG NATIONAL

SERVICE ORGANIZATION YEARSYEAR OF INTEGRITY AND EXPERIENCE SINCE 1872

GOESGOE INTO THE BUILDING OF THESE PUMPS EXPERIENCE AND RELIABILITY

ARE PRICELESSPRICELES COMMODITIES QUALITY COSTSCOST LESSLES IN THE LONG RUN

DISCHARGE ELBOW AND COLUMN THE BASIC UNIT HAS

COMBINATION HEAVY GAUGE FABRICATED STEEL DISCHARGE SUSPENSION

COLUMN AND DRIVER MOUNTING BASE ALL CONNECTIONSCONNECTION BETWEEN COLUMN

AND BOWLSBOWL ARE REGISTERED FITSFIT WITH MACHINED FLANGESFLANGE AND ASSEMBLED

WITH THROUGH BOLTSBOLT FOR EASE OF ASSEMBLY AND ALIGNMENT LENGTHSLENGTH MAY

BE FURNISHED TO MEET ANY REQUIREMENTS

INNER COLUMN EXTRA STRONG STEEL PIPE ENCLOSESENCLOSE THE TURNED

GROUND AND POLISHED 1045 SHAFTING FT IS CONNECTED WITH HIGHGRADE

BRONZE BEARINGSBEARING SPACED NO MORE THAN FEET APART ALIGNMENT IS

ACCOMPLISHED THROUGH USE OF HEAVY DUTY TENSION BEARING ON THE

TOP END LUBRICATION IS NORMALLY OIL BUT FRESH WATER AND SELF LUBRICA

TION ARE AVAILABLE AS AN OPTIONAL STANDARD

PUMP ELEMENT THE PUMPING ELEMENT IS CONSTRUCTED OF CLASSCLAS

30 CAST IRON STATOR CASE AND LARGE DIAMETER SUCTION BELL BRONZE

PROPELLER AND BEARINGSBEARING WITH TYPE 416 SS SHAFT THE IMPELLER

IS LOCKED ON THE SHAFT AGAINST AXIAL MOVEMENT RIGID QUALITY CONTROL

AND INSPECTION STANDARDSSTANDARD ASSURE SMOOTH HIGH ETHCIENCY OPERATION

QUALITY CONTROL CASTING RELIABILITY
WITH PREDICTABLE PHYSICAL

PROPERTIESPROPERTIE AND UNIFORM STRUCTURE IN EVERY SECTION OF CASTING AND

FROM CASTING TO CASTING EVERY CASTING IS POROSITY FREE PRESSURE TIGHT

AND WEAR RESISTANT ALL BYRON JACKSON FABRICATED PUMP COMPONENTSCOMPONENT

USE ASME CERTIFIED CODE WELDERS

EASY TO INSTALL MOST PUMPSPUMP ARE SHIPPED FULLY ASSEMBLED

LESSLES DRIVER FIELD INSTALLATION IS SIMPLIFIED

DRIVER VERTICAL SOLID SHALT CONSTRUCTION IS STANDARD HOWEVER

VERTICAL HOLLOW SHAFT MOTORSMOTOR AND GEARSGEAR ARE AVAILABLE DEPENDING ON

USER PERFERENCE

ADVANTAGESADVANTAGE

SELFPRIMING
SIMPLE INSTALLATION

LOW SPEEDREDUCED WEAR
AVAILABILITY FROM STOCK

FLANGED CONSTRUCTION

HIGH QUALITY STANDARDSSTANDARD
LOW OPERATING COSTSCOST R
OIL OR SELF LUBRICATING

I

C
L

TH
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BYRON JACKSON VERTICAL FROPELLER PUMPSPUMP YPE II

IS

IS

III

U

FOR COLD WATER AT SEA LEVEL

MINIMUM SUIMORGENCI DIMENSION X1 IS

ON ALL UNITSUNIT EXCEPT 91255 SHOWN 0510W

THIIIST FACIUR

FOR FOOT

SIZE II

32 II

12 40 24

IF 70 48

125 76

24 150 22

DIMENSIONSDIMENSION

ABOVE BASE DISCIARGE STYLE ARD

UNDER BASE DISCHARGE STYLE U80

EE

DISCHAET

IRN

20

13
13U

LM
IAO

I0

14

2114

21

24

4211

24

10

IA

12

5
2
30

20

32

IT

IL

IT

IR

24

3
A

23

I32

0
1
4A

42

42

11

1S1
22

24

Z24

0
A

1

IL

1
1

1113

W4

14
I4

12

16

24

34

A
40

I2
TI

2
3011

24

A

24

A

42

4F

A
3

44

4Z

42

42

2W

3

314

L714 10 6 AR 230I 1 1014 I 13 1214 0141
10 14 L24 611

20 14 13 15 II 1 C 15 L2 24 I 10 1214 13 IS 1014 14 14

15 1214 13LU 11 8 10 14

10 13IS13I 24 0 2 54 II

T 10 15 38 21 4 II 30 32 IR ZW 15 15 1THS1TH 4 IS

4
30 23

32 4221 30 15 35 42 23 11443 14 40 30121 JO 42 314 32 30 21 3715 15 4O4 2814

WAUWCIOR5WID0IWAUY IIRIO S
PUMPSPUMP 41 IISSIIS LOUSIWIFT ASOVSIC145 24 119 STIESSTIE CFB0 I4 L04

N A 8 1D LMST SI DSSIIO IC LIST SPGILCILI1 I 11 1S
11151 11 MS LOT VSCCULSN0 LOT PISTILIFLQ SOLDS SQS14 ML ISSSI I IISTSIIST FLDL 41 PASSPAS LLWOUGII P4115 STLLO4 DOGN A14

OIISIT E4 8P 01WM9 UUL5D FL P555
FOV 11105 OL4 TO 10WDBIIIIITAIISDA 6ILPDSTWWI IRLI4T X NOT

ILIALUISILIALUI 41T7

2S

24

32

24

SI

44

44

4

0
21

1114

30

20

20

22

2314

21

111

111

IS

17110

34

3M

3
38

42

LOW

LOW

12

12

IT

MAX GALLONSGALLON PER MINUTE

PUMP

OLEMENT

SRTO 1J60

11
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MANGE CHART

1200

1200

75 200

18001

600

15 800

I500 5001 450 1400 1350 250

19001 1603

3000 2900 260

4400 44001

750

1675 540 13901

540 1410 1300

2700 2500 2390 2200 2000

2350 2300 2250 22001 2150

3000 2950 2900 2850 2750

4300 4150

3200
3025

200

3750

200 11001 ICCO

520

1170

1700

2050

2000

2550

000

1450 1290

1950 1900

190 1870

2550 2500

2250 1650

500

1800

1630

2400

770 1710 550 410 1230

680

950

40 720 136001 3500 12400 1001 11400 110001 0800

50 720 148011 144001 14050 136001 13200 12520 2000

50 900 13000I 28501 2550 121001 1050 500 11203 2890 0600 0300 0000

IS 900 55001 55001 5300 50001 4675 4350 3900 3550 2400

3750 3600 3400 3250

200 3600 3900 3660 3850 3650 1550 3150 3350 3100 2650 2550 200 700 450

20 200 55151 55001 54001 52201 5030 4800 4525 440
4200J

25 200 5750S500 5275 1
25JL200 4950 4850 4800 4703 4600 4500 4400 4150 3900 3650 3350 3000

30 1200 69001 69001 6750 655 6350 5850

I2Q0 4400 4190 3850 J
40 1200 6200600 59001 5650 5000 4750 4460 4000 32S0
50 1200 1225 7200 700 5750 6410 L00 5700 5250 4600 4250

JO 120 I50006 2
40 900 950 9400 9050 6700 4350 6000 7500 7200

3900 10650 0250 9910 9550

OOO 08001 8400 4050 650 7250 6650

60 900 350Q 1900 1550 1150 750 1359 10900

60 900 0909 10799 10550 0399 9900 9500 9000 430 7500

75 10800110650 0250 8501 14001 3850 3100 7203 5600 44S0

3001 4000 3500 3000 2650 2500 1450 0500 9400UI
25

30 7201 120001 15501 116001 05901 100001 95901 2200

0 9001 150301 48501 44001 39001 35991 320012900 2600 12390 111800 L15
75 175001 05991 52991 58001 154501 55004603 14200 39001375013500

00 900 150901 80001 76501 12001 168031 6400 5100 5800 5690 1350 5000

LI II

5 720 10I 12550 2250 12000 1750 11510 1250 10000 020 300 9400 7500

00 720 11750 17250 17000 16750 16550 16250 5600 15000 13503 13000 2500 110501

25 720 21200 21000 20600 20200 20000 19750 19511 19500 I0J50 17753 5750 15050113250

150 900 17000 16800 16600 1640 16100 15800 15200 4800 14402
3800

32001 12600

900 21800 21500 212001 20700203001 198001 19300 8700 60001 17400 6600 15600

258900
25000 25600

25200 24600 24120 23600 23000 22020 21000 20050

WHERE HIGHER HEADSHEAD OR CAPACITIESCAPACITIE ARE REQUIRED ASK ABOUT OUR HOD VERTICAL CIRCULATOR PUMPSPUMP

200

OCEANGATE

BOUEVARC

SUITE 900

BULLETIN 2160

PNTE IN USA
7190

3111

J1800

1900

550 450

1020 990 950 920 680 80 730

15 10

4303

10

4230 4160

9001

4030

2370 2230 2070 920 720

3425 350

9001 0I50

7201 104001 L0L 96001 92001 68901 OUJI 6030

BWIP INTERNATIONAL INC
PUMP DIVISION

LONG 8EACLI

CALIFORNIA

90802
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405

3961

3
167

676

205

256I
244
103

24 OH

OISCHRGE
REF
NO PUMP PARTSPART

77 IMPELLER CASE

83 STATOR CASE

86 SUCTION BELL

103 BOTTOM BEARING

167 PUMP SHATT

178 IMOELLER HEATED SHRINK FIT

202 WEAR PING IMPELLER ILUB

205 WEAR RUNG CASE
244 SAND CAP

256 SPLIT RING KEYSKEY COUP

2561 SPLIT RINQ KEYSKEY IMPEILER

3961 TOP CASE BEARING

401 COUPLING COLUMN SHALT

402 SHATT COLUMN

405 INNER COLUMN

485 DISCNARGE ELBOW

484 TENSION BEARING

485 TENSION RING

486 PACKING FOLLOWER

529 COUPLING DRIVE HALT

530 COUPLING PUMP HAIL

532 ADPUSTING PLATE

540 PIN IMPELLER

6761 KEY IMPELLER 20 LARGERL

8761 KE COUOIING

681 TANK OILER

684 OIL SIGHT VALVE

742 PACKING

I44 GASKET
STUTFINGPOX

TYPE VERTICAL PROPELLER PUMPSPUMP
SECTIONAL DRAWING

TYPE DL DH

402

T396
17683

12 DL
24 DL

812 OH

WHEN ORDERING PARTSPART REFER

TO PUMP SERIAL NUMBER

16 20 OH

DRAWING 427553

NOTESNOTE
20 NCH LARGER UTHUE 540 NIP IU TAR ACAIL TLUST 676 KEY

TAR ROTATIONAL TOROUC

2 MOTOR COUPLING TEY SNIPPEC BY MOTOR INANUTACTURER NSDE

LUNCTION BOO

IMPELLER HEATED SHRINK DFL PUMA STRATI LENCEPT

25 AND LARGER

PECOMMENDED SPARE PARTSPART

OPTIONAL CONSTRUCTION AOAIADIO AT COTTA COSC

SEE PAGE 21402 TO DETAIL
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2180

21802
BWIP INTERNATIONAL INC

PUMP DVISON

TYPE VERTICAL PROPELLER PUMPSPUMP
BASIC PUMP SECTIONAL DRAWING

PUMP PARTSPART

BEARING COLUMN JUMO

BEARING COLUMN PLAIN

COUOLINQ COLUMN SHAFT

COLUMN INTER CONN PUMA

COLUMN INNER UPOER

COLUMN INNER INTER

COLUMN INNER BOTTOM

COLUMN OUTER INTER

COLUMN OUTER 8OTTOM

CISCRMRGE ELBOW

WHEN ORDERING PARTSPART REFER

TO PUMP SERIAL NUMBER

DRAWING 265348

ABOVE BASE DISCHARGE STYLE ABC
UNDER BASE DISCHARGE STYLE UBD

SECTION

PAGE

BYRON
JACKSONE

PRODUCTSPRODUCT

EU MAY 1981

SUPER OCT 78

BASIC PUMP BASIC PUMP WITH FT LOFT

SECTIONSSECTION OF COLUMN
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405

PACKED TYPE TENSION NUT

FRESH WATER INJECTION

REF
NO PUMP PARTSPART

111 GLAND

252 NUTILEAD SHALT VHS MOTOR5I

256 SPLIT HLI RING EVS COUPLING

266 LOCK SCREWHOAD SHAFT NUT VHS MTR
393 COLUMN BEARING UPPER

402 SHAFT COLUMN

404 HEAD SHAFT VHS MOTORSI

405 INNER COLUMN

406 MOTOR SHALT VHS MOTORL

401 11 COUPLING MOTOR SHALT VHS MOTOR

485 DISCHARGE ELBOW

480
PACKIRRGRIRG

484 TENSION GEARING

AS TENSION RIR

486 PACKING FOLLOWER

529 COUOINQ ORIVER HALL

530 COUPLING PUMP HALT

532 ADPUSTING PLATE COUPLING

539 PIN COUPLING

6761 KEY COUPLING

678 GIB KEY VHS MOTOR

681 TANK OILER

684
SIGHT FEED OIL VALVE

742 PACKING

744 GASKET

7441 GASLET ROUND RUBBER

749 TENSION NUT

7491 PACKED TENSION NUT

796 SOLENOID VALVE

NOTESNOTE
ILL USED WILLSWILL TWO PIECE HEAD SFLATTONIY

RECOMRNENIJED SPARE PARTSPART

MOTOR COUPLING LEY SNIPPEA SY MOTOR RNANUICTURER

INSIDE UNCTION DON

TYPED VERTICAL PROPELLER PUMPSPUMP
SECTIONAL DRAWINGSDRAWING

111

742

744

USED WITH VHS MOTORSMOTOR

402

TWO PIECE COUPLING
THREE PIECE COUPLINGDL UNITSUNIT ONLY DH UNIT ONLY
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REF
NO PUMP PARTSPART

50 STUFFING BOX

77 IMPELLER CASE

83 STATOR CASE

86 SUCTION BELL

103 BOTTOM BRQ

111 GLAND

167 PUMP SHALT

178 IMPELLER

233 BUSHINGSTUFFING BOX

238 CAGE RING

241 DETLECTOR

244 SAND CAO

258 SPLIT HALF RING KEYSKEY COUPLING

2561 SPLIT HALF RING KEYSKEY IMOELLERL

397 TOP CASE BEARING

401 COUPLING SHAFT

402 SHAFT COLUMN

465 DISCHARGE ELBOW

478 LOCK TENSION NUT

529 OUPFING DRIVER HEL

530 COUPLING PUMP HALF

532
ADLUSTUNG PLATECOUPLING

540 PIN IMPELLER

6761 KEY IMPELLER

6761 KEY COUPLING

742 PACKING

144 GASKET STUFFING BOX

812 GREASE CUD

814 1F8 ST ELL

NOTESNOTE
5 2OINCFL

AUGER UTILITE 540 UNP PUN TORAXAUL THRUST 578 KEY

IOU ROTATIONAL TOROUX

2 MOTOR COUPLUNG KEY SHIPPED BY MOIOR RNAOXTACTUREU RID5

UNCTION BOX

3 IMPAIHER 53 HEATED SLNNK FIT OUT UFLLO SHALT EACECI OR 20

AND LARGER PUMPS
RECOMUNENA SPARE PARTS

OPTIONAL CONSIRUCTION AVAILABLE AT EXTRA COAT

TYPE VERTICAL PROPELLER PUMP
SECTIONAL DRAWINGSDRAWING

TYPE DL DH
WATER LUBE

502

AOL

I

7C

812DH
WATER LUBE

1620DL
WATER LUBE

401

WALER LUBE

24 DL
WATER LUBE

LIE

103

A

1620 DH
WATER LUBE
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220 SLEEVESHALT

233 BUSFLINGSLULLINGBOX

211 DEFLECTOR

252 NUTHEAD SHALT VHS MOTOR

256
SPLIT HALF FLING KEYSKEY COUPLING

266 LOCK SCREWHEAD SHAFT NUT VHS MOTOR

397 TOP CASE SEARING

399 BEARING SHAFT

401 COUPLING SHAFT

402 SHAFT COLUMN

404 HEAD SHALL VHS MOTOR

4064 MOTOR SHAFT VHS MOTORL

4014 COUPLINGMOTOR SHALT VHS MOTOR

420 COLUMN OUTER

465 DISCHARGE ELBOW

47 LOCK TENSION NUT

529 COUOLING DRIVE HALL

530 COUPLING PUMP HALF

532 ADJUSTING PLATECOUCLING

676 KEY COUPLING

TYPE VERTICAL PROPELLER PUMPSPUMP
PUMP SECTIONAL DRAWINGSDRAWING

TYPE DL OH 266

WATER LUBE 252

406

407

241

111

USED WITH VHS MOTORSMOTOR
WATER LUBE

NOTE

TWO PIECE

COUPLING

DL UNITSUNIT ONLY

THREE PIECE

COUPLING

OH UNITSUNIT ONLY

REF
PUMP PARTSPART

S0 STULFUNGBOSSTULFUNGBO

111 GLAND

BASIC PUMP 676 GIB KEY VHS MOTOR

WATER LUBE 744 GASKET SLULLINGBOX

BASIC PUMP WITH FT 10 FT TWO PECE HEAD BAL ONLY

SECTIONSSECTION OF COLUMN RECOMNITNQW ADSIE EANA

UIER COIPLNG KEY SNPEAD BY FLOTQ

WATER LUBE MANUFACTURER NAD IIINCUON BOA
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TYPE TYPE HQD
PART DESCRIPTION

ASTM NO COMMON TERM ASTM NO COMMON TERM

STATOR PUMP CASE A48 CAST IRON A48 CAST IRON

SUCTIONBELL A48 CASTIRON A48 CASTIRON

TOP CASE NA NA A4550 CAST RON

BOTTOM CASE NA NA 44550 CAST IRON

IMPELLER B1454A BRONZE 81489A ALBRONZE

BOWL BEARINGSBEARING 814544 BRONZE 814544 BRONZE

SAND CAP NA NA B1454A CAST RON

PUMP SHAFT A276 416 SS 4276 416 SS

IMPELLER KEY 4276 416 SS 4276 416 55

COLUMN SHAFT GR1045 C1045 STL GR1045 C1045 STL

SHAFT COUPLING 4108 C1045 STL 4108 C1045 STL

SCHEDULE8O SCHEDULE8U
INNER COLUMN LC STL A53 LC STL

INNER CDL BEARINGSBEARING 614544 BRONZE B1454A BRONZE

COLUMNHEAD FABRICATIONSFABRICATION A53 STEEL 453 STEEL

TENSION BEARING B1454A BRONZE 814544 BRONZE

PUMPMOTOR COUPLING 4107 1020 STEEL A107 020 STEEL

TYPE HQD SINGLE STAGE VERTICAL SUMP PUMPSPUMP
STANDARD MATERIAL SPECIFICATIONSSPECIFICATION

STANDARD OIL LUBRICATED TYPE AND HQD PUMPSPUMP WILL 3E FURNISHED WITH THE FOLLOWING METALLURGY

12 16 316 WALL 20 24 30 36 14 WALL

KCSIIP4 35319



TYPE AND HOD PUMPSTECHNICAL DATA

RECOMMENDED PUMP PLACEMENT IN SUMP

THE FUNCTION OF THE PUMP INTAKE STRUCTURE IS TO SUP
PLY AN EVENLY DISTRIBUTED FLOW OF WATER TO THE PUMP
SUCTION BELL MINIMUM REQUIREMENTSREQUIREMENT SHOULD BE MET

TO ASSURE NORMAL PUMP PERFORMANCE THESE INCLUDE

THE SIZE AND SHAPE OF THE SUMP TO OBTAIN LOW

VELOCITY AND EVEN FLOW DISTRIBUTION THE PLACE
MENT OF THE PUMPSPUMP IN THE SUMP CONSIDENNG SUB

MERGENCE CLEARANCE FROM THE FLOOR AND WALLSWALL
THE LOCATION OF THE TRASH RACKSRACK OR SCREENS
THE IDEAL APPROACH IS STRAIGHT CHANNEL COMING

DIRECTLY TO THE PUMP TYPICAL PROBLEMSPROBLEM ASSOCIATED

WITH SURNP CONFIGURATION ARE ABRUPT CHANGESCHANGE IN

FLOOR ELEVATION SUDDEN EXPANSION RI THE SURNP

AREA DIRECTIONAL FLOW CHANGESCHANGE AND SEPARA
TION DUE TO HIGH INLET VELOCITIES

PUMP SUMP DESIGNSDESIGN AND PLACEMENT OF THE PUMPSPUMP
ARE PRIMARILY BASED ON THE PARAMETERSPARAMETER SET BY THE

HYDRAULIC INSTITUTE STANDARDS
THE FOLLOWING FIGURESFIGURE INDICATE DESIRED PLACEMENT OF

THE PUMPSPUMP AND THE RECOMMENDED BASIC SUMP DI

MENSIONSMENSION USING THE PUMP SUCTION BELL DIAMETER AS

BASE

WITH LARGE UNITSUNIT LHE INTAKE STRUCTURE FREQUENTLY REQUIRESREQUIRE SUPPORT

WALLSWALL BETWEEN PUMPS THE BASIC DIMENSIONSDIMENSION FROM FIGURE PUMP
OLACEMENT STILL AOPLY ON HIGH CAPACITY UNITSUNIT THE USE OF SUCTION

SPLITTER TO EXTEND THE SUCTION BELL DIAMETER MAY BE DESIRABLE TO

MAINTAIN 15 CHANNEL WIDTH RECOMMENDED DIMENSIONSDIMENSION FOR

NAILSNAIL
025
MM HEIGHT OF GAP LOW WATER LEVEL OR 10 FEET

0 MM

033 IN FEET

SUBMERGENCE IN FEET

CFS

X4Y15

SECTION 2180

PAGE 218026
BWIP INTERNATIONAL INC
PUMP DIVISIOII

BYRON

JACKSON

PRODUCTSPRODUCT

EFF MAY 1981

OCT 1978

FIGURE PUMP PLACEMENT

SEE BULLETIN 2180 FOR SUCTION BELL DIAMETERSDIAMETER INDICATED AS

RECOMMENDED DIMENSIONSDIMENSION IN TERMSTERM OF

OR 40 FEET WHICHEVER IS SMALLER

056
075K

15

MAXIMUM INLET VELOCITY FOOT PER SECOND REQUIRED TO ASSURE

PROPER PUMP PERTORMACE

FIGURE SUPPORT WALLSWALL

FIGURE DEPTH OF WATER IN SUMP

SEE BULLETIN 2180 FOR SUBMERGENCE REQUIREMENTS MINIMUM SUB
MERGENCE PLUSPLU FLOOR CLEARANCE MAY NOT MAKE UP REQUIRED DEPTH OF WATER

TO ENSURE THE PROPER INLET VELOCITY TO PUMPS TO CHECK INLET VELOCITY

CFS CUBIC FT PER SEC

CAPACITY GPM

CFS
4488

KCSIIP4 35320



ILL

NO

9

VERTICAL PROPELLER PUMP

FOR COLD WATER ATSEA LEVEL
TYPED DIMENSIONSDIMENSION

MINIMUM SUMIRGFLOC PIMENBION X1 IS

ON AU UNITSUNIT EXCEPT SIZESSIZE SHOWN BELOW

EEEEEEEEEEEEEEEEEE3

0000 0000 10000 12000 14000 0000

I
0ISCI4ARG

MAX GALLONSGALLON PER MINUTE

18000 20000 22000 24T 30 28000

THRUST FACTOR

PER FOOT

SIZE IR

32 18

40 24

IR 40

20 I2

24 ISOP 122

PLIMP

ELEMENT

STYLE UBO

STYLE
MINIMUM

860 WATER LEVEL

ABOVE BASE OISCL4RGE STYLE ABD

UNDER BASE DISCHARGE STYLE UBD

JMPMINMN OROML BC SE

I7 10 20 22 II 316 12 20 22 10 5 1214 914 NH

14 13 1524 26 8I1L22420213115L21I
12H 204 14 21 IS 24 28 16 15 12 24 26 13 15 21 1316 614 14 12K

10 22 11 11 30 32 21 1 24 15 30 32 17 19 6 1316 24 24 18 ISTNH21I18235 281ISH
20W 2821142018 2225 24I3520424432032520 35I4123I20H
241 30 24 20 IS 39 42 28 1 38 24 38 42 24 44 27 23J1T51 38 12 381 241

3242126 18 38 42 33 1 383011 38 42J3 32 427123L51 38 38126 24124N3O2431342027J27I 402811 26K

24W 32 4221 31 19 38 42 33 1131 40 3021 38 42 32 30 27 2715 42 I 124K

MLNMUM DIMENSION ON ABO CONTLGURATION ONLY

30 PUMPSPUMP WILL 9EV 20 COLUMN ABOV DRECHARGE 24 FLANGE 41 LOP OF BOWL

30 PUMPSPUMP WILL 1165 20 COLUMN ABOVE DISCHARGE 26 FLANGE AT TOP OL BOWL

MEL REQWLR

NOTEI

OIMNAION A B AND AS MR A AND NAY BE VANED 10 SUIT NODLICALION

DIMENSION WHILE HALE UNITSUNIT ARE 10 RECOMMENDED FOR PUMPING SOLIDS EQUAL MAXIMUM SIZE SPHERE WHICH WILL PASSPAS ILROUQLL PUMP WILBOUL CLOGGING SALVE

IN SIZE 01 COP BEARING ULILIZED FL TO CASE

FOR BEST RESULTSRESULT IN SUMP POSITIONSPOSITION MINIMUM DISTANCE OF LX 14 TILE BELL DIAMETER OR AT LEAST 5ZK NO LELEF SHOULD BMANTANED ADISIANC BETWEEN FRAND 4N IC NOT

RECOMMENDED

KCSIIP4 35321



1R 40 II AR 34 34 314 34 94 3 II 114 4 0 1 2 24
314 014

201 II 36 II 24 26 15 44 24 14 3 34 2 24 21 13

IT 1 39 IT 4414 33 32 21 IJ 151 30 14 3 II 1 35 T 24 21 10

A 1 22 11 40 II 33 32 21 141 34 33 II 35 II 3I 35 101 24 4 0

ZR A 9114 4514 II 22 25 24 1 10 24 49 44 34 34 39 D 24 01 25 39 1 14

A A 24 41511415393921 11391 254244420 74

3913I3V
215 3922 4I

A 24 25 S1 24 34 43 21 1 2414 24 34 42 414 24 2 26 34 1 4
ZR 401 FLI

130 PUMP WL HAVE 30 COLUMN ABOVE DISCHARGE AND 24 FLANGE AT TOP AT BOWL

71 2140R 10 THRSSD TOG CASBOTTCM COKSWI THREADED 10
12PIQP HAS 10 THREADED BOTTOM CASE

MMSRIN DETLENSLEN ON ABC CONFLGTSATION ONLY

NOTHSNOTH

DSANSIONSDSANSION A B AND ARE MM A AND MAY BE VANED TO SUIT APCAAON

OIMENSNVFLPLE THESE UNMTSUNMT ARE NOT RACONANANDED FOR GMMPSG SOLIDS EQUALSEQUAL MAAATFLHTSMAAATFLHT SIZE

SPFLEFE WTWCFL WLL PESA S7ROUGFL PUMP WITHOUT CLOGGMG VANE

SIZE OF CBP BERLG UTILZSA IN T049 CASE

VFOR BEET REAUSA 41 SUMO OO20ITONS MLSMJSI DISTANCE OF I TO 41 BET DTAN1ETA TR OR AT LEAST 5Z

NO LES SHOUD BE MAWITNED DIATINCE BETEER IC AND IC NOT REOOMNHNDD

VERTICAL MIXED FLOW PUMP
TYPE HOD DIMENSIONSDIMENSION

EEJ

IT

PUMP ELEMENT

P

5

STYLE UBO

TYPE HOD DIMENSIONSDIMENSION
RD I

STYLE ASO

KCSIIP4 35322



KING COUNTY WASHINGTON SURFACE WATER DESIGN MANUAL

FIGURE 465A SAMPLE COALESCING PLATE SEPARATOR

DETAIL FROM SYSTEM MANUFACTURED BY PIPE INC

I ABOVE CAPACITIESCAPACITIE ARE BASED ON 550 ANGLE OF INCLINATION

2 LARGER CAPACITIESCAPACITIE AVAILABLE

OUTLET

INLET

BAFFLE

SEPARATOR PLATE UNIT

SEPARATOR VAULT

SQ FT OF

EFFECTIVE CAPACITY AT CAPACITY AT INLET OUTLE OIL SLUDG

SEPARATION 025 GPM 050 GPM SIZE SIC OUTLE OUTLE

FT S FT SLZE

33 OPM 16 OPM 27 62K 30

200 50 GPM 100 OPM 48 72 66

300 75 CPM 150 CPM 56 84 72

600 150 CPM 300 PM 56 84 72

1200 300 GPR 600 PM 82 154 89 10 10

2400 600 GPR1 1200 CPM 92 152 98 12 12

3200 800 GPM 1600 OPM 115 187 128 15 15

4600 150 GPM 2300 GPM 138 186 129 18 15

4653 1192

KCSIIP4 35323
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